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mingham, Connecticut, with the conditions there not more Saveseliin’ 
to the gas maker than those obtaining in like average situations else 
where, it was possible by shrewd management and ‘‘everlasting effort” | 
to cause the residuals of coal gas‘manufacture to yield a return equal | 
to 70 per cent. of the cost of the coal carbonized. Many were dis 
inclined to aceept that statement, without reservation, but his figures 
were plain, and another equally clear fact was that his profit and loss 
account reflected them in the shape of dollars and cents. In 1891 he 
presents another hard nut for the cracker, in the matter of a calm 
statement that his unaccounted-for gas, in the year ended April 1, 1891, on 
a total make of 43 millions cubic feet, figures out at only 2.7 per cent. 

This is approaching the ‘‘ possible” very closely, and, to say the 
least, his figures will be scrutinized with that interest which is inspired 
by wonder. Surely, if ‘‘everlasting effort” is to be ‘‘ the price of small 
leakage,” then Mr. Nettleton, it must be admitted, did not have many 
idle hours in Birmingham, last year. It is truethat the yield per pound 
4.77 cubic feet) of coal was low during the time under review, but then 
it is equally true that in ‘86, on a make of only 284 millions, when the 
yield per pound (4.92) was comparatively high, the leakage account (5.3 
per cent.) was far from being abnormal. In fact we imagine that most 
gas makers would be well satisfied could they attain and sustain an 
unaccounted-for gas return of 5 to 6 per cent. per annum. The discus- 
sion, through its animated tone, shows that Mr. Nettleton’s paper aroused 
the thoughts of the members, and that he evidently had them thinking; 
and Mr. Addicks’ contribution to the dialogue was far from being the 
least interesting division of it. 

The paper is well composed and will be referred to frequently in the 
twelvemonth by many of his brother managers when they, in the 
monthly round-up of their work, come to the vexed and vexing matter 
of apportioning the percentages to goto unaccounted-for gas. Of course, 
it is simply impossible to even approximate the Birmingham percentage 
in the large majority of situations in this country—and this is especially 
so of the larger cities, where upheavals of the roadbeds are the rule, and 
where the depressions of the surface, from the rumbling activity of 
commerce, never cease. Situation and circumstance must ever be live 
factors in settling the unaccounted-for gas account—just as much as 
they are in determining the cost of gas to its manufacturer. 


Mr. Epwarpb Lyons, formerly at Indianapolis, Ind., has been appointed 
Superintendent of the Huntsville (Ala.) Gas Light Company, replacing 


Mr. W.8. Rothell, who resigned The Arkansas Coal, Gas, Fire 
clay and Mfg. Company, has been organized at Jfot Springs, Ark. 
Capital, $200,000.—An effort is being made to place the Pulaski Gas 


Light Company, of Little Rock, Ark., in the hands of a Receiver.— 
The Electric-Gas, Light and Power Company has been chartered for 
Taylor, Texas. Capital, $40,000. 

The next meeting of the Gas Club, of Chicago, will be held in about 
a fortnight 
programme. 


Our next issue will give exact date, place of meeting and 





SPECIAL WESTERN CORRESPONDENCE. 
_— 
By SUNSET. 

Dear JOURNAL :—That skilled personal attention is the secret of success 
in almost any business is true, that it is especially needful in the gas 
business is even more true, and that it is an absolute necessity for suc 
cess, and repays many fold, in certain lines of the gas business, is most 
true. Irefer particularly to the management of gas stoves and of 
leakage. Complaint from easy going superintendents that in this direc- 
reminds 
me of the man who said, when the facts did not agree with his story, 


tion they cannot succeed, as their conditions are ‘‘ peculiar,” 
‘So much the worse for the facts, change ’em.” To the dormant super 
intendent I say, ‘‘ Change the conditions.” What can be done in this 
way is shown in an instance that lately came under my observation. 
Place, a town in Michigan of moderate size. Former record, a small 
output, poor candle power, and no gas stoves—* people didn’t want them 
for cooking, and you conldn’t make any impression on that climate 
with a gas stove.” A change of administration brought in a superin- 
tendent who flatly declined to believe this last statement. First, a better 
candle power was given for a lesser price, and then the gas stove busi- 
ness was pushed, pushed—pushed by sheer sticking at it. To-day, one 
out of every two consumers has a gas stove of some sort, and there is 
ene gas stove to every 20 of the total persons—men women and child- 


ren—in the place. For the year ‘90, nearly 50 per cent. of the total 


output was sent out in the six months from May to November, and for 
the current year it is expected that over half the output will be sent 


out during these summer months, mostly for stove business. 1 


|no electric company in the place, so that loss of store lighting 


conduce to light winter output and these results. 
rather believes that gas is here to stay, and he proposes event 


That super 


have every meter in town represent a stove, even if he has toma 
of his consumers double up. 
What can be done in leakage, is shown by Mr. Nettleton’s 
your recent American Association meeting, East—a reduction 
item from concentrated sticking at it to less than 3 per cent.! Ar 
companies think themselves fortunate if they have reduced the 
to twice that amount. 
My preaching on this matter of energetic, personal pushing 
supported by a few figures lately reaching me, from a friend 
visited Terre Haute, Ind. Both Companies there, spurred to extr 
by the war between them, and aided by the allurement of 35 
have experienced an enormous boom in the stove business. ‘Tis 
citizen indeed who can resist the importuning of the agents for | 
for one or the other of the Companies. Supt. Diall has ceased to 
or order stoves merely by the dozens. Since the fight commence 
nine months ago, he has introduced some five car loads. Meter 
jumped 50 per cent., and his entire output has grown so, without 
responding increase of fixed charges and expense, that it has very 
ly helped to lessen the hurt from the competition. So large has | 
put become that in September (three months before the heavy mx 
December) his output had topped the record of the works for 
daily send out. ‘‘It seems like pretty severe medicine,” says Mr 
‘* 35 cent gas ; but our business has increased so that when the « 
tion is over the price will not have to be put back to its former 
by any means.” Meanwhile, how are the contestants holding 
own? The old Company, with a thoroughly well equipped coa 
and a large modern water gas plant, using its own coke with 
coal and oil, and high prices for residuals, is putting out, at a min 
of cost, a magnificent, thoroughly fixed, mixed gas of the 
heating value, and 25 candle power. 

The Citizens (MacKenzie process) Company is putting out, practi: 
an oil gas, carrying 15 to 45 per cent. of nitrogen, according 
vagaries of the continued experimental workings of the apparatus 


gas is, as are all oil gases, ‘‘ heavy ’ in combustion, lacking ‘*stit 


and has strong smoking tendencies. Is it any wonder, prices being 
equal, that the public prefer the old Company’s gas, and that it 

Of the total mete 
town the new Company has but one eighth and is not materially 


ing. Its output, claimed to be 100,000, is known to be much less, a1 


fore, is getting all the growth of the business ? 


ditto, ‘‘not gaining.” It is hard to comprehend or believe the 
ment that its proprietors are making money ; for those in posi! 
know, without the blindness that comes from ownership or self-interest 
tell me that the cost of the gas in the holder is practically equal 
selling rate. 

Once again is the earnest and hard working gas engineer sore 
Philanthropists 
who, rumor has it, offered to stay out of Evansville, Ind., for $1 


by the preposterous claims of the ‘‘ philanthropists.” 


reduced their demands to $7,500, and as yet haven't gotten eithe: 
into the city. Irather think, too, that the brains of the Presid 
the Ohio Gas Light Association are sufficient to keep them out. 

The ‘‘ MacKenzie process,” that is offered as the ‘‘whyfore” of the 
35-cent gas above named, is easily described. A firebrick lined 
ber, filled with checker-brick in imitation of a Lowe superhea 3 
made hut by burning oil in it, with plenty of air, for combu 
When hot, the air supply is cut down to a point insufficient for 
bustion ; the oil continuing to flow, is vaporized and gasified by t! 
from the hot brick, and, diluted with what air 7s admitted, goes s 
oil gas, and there you have it 

The gasholder is built of heavy plate iron, double riveted, to 
inches pressure. Coupled with the four and one-half million 
now building in Chicago (the largest in the U. 8.), and one 
guide framing that I hear talked of, the West will soon lead 
size and pronounced design of this part of gas plants. 

The Economic is still pegging away, pipe laying. 

The Gas Club of Chicago met lately for the first regular meeti! 4 
capital spread was enjoyed, I am told, for a moderate sum, and 
oughly good time had by all. Uncle Jerry Howard's selection as !’res 
ident was a masterpiece. Unhampered by relations of trade, b 
by every gas man in the West, he will constantly imbue into the 
the sparkle of his own genial personality. IF. R. Persons, as } ict 
President, and F. H. Shelton as Secretary, were also fitting selections, 
and a well deserved recognition of the earnest and continued work «ove 


by them in organizing the Club. 








N 








wv. g, 1891. American Gas Light Zournal. 651 








[Continued from page 621. | iron or steel pipe as ma se who have used that kind speal 
(OFFICIAL RePoRT—REVISED BY THE SECRETARY. highly of it, particularly in ection with its freedom from leaks 
XINZTEENTH ANNUAL MEETING OF THE AMERICAN !¢ company with which Ta Sec tinue oP anaes 
GAS LIGHT ASSOCIATION. spigot cast iron mains, and as ee es ae eee 
es ised almost exclusive ( onfine my remarks to them alone 
HELD aT New York, OCTOBER 21, 22 AND 23, 1891 Owing to the hea pre e put upon all east iron pipes at the 
a foundry where ude é é | first purchased, are almost certain 
First DaY—OcTOBER 21—AFTERNOON SESSION. to be without cra es en laid, and the joints well made 
\ssociation met at 2 P.M. with either a goo it lea r Roman or Portland cement, one 1s 
fhe President—The order under which we adjourned was that of gen- | reasonably sure of having a tight pipe before the ditch: is filled. 
eral business. There seems to be nothing on the desk of the Secretary In regard to ( - king joints; personally, I preter 
.alling for your attention. Does any member desire to present any- | those made of cement, 01 much less cost, and Jess liability 
or the consideration of the Association before we take up the dis-| to leak. A persor is no doubt familiar to many of 
. of papers? If not we will proceed to the next order of business, ; you In your ow! 2 strate my faith in cement joints. 
w is the reading of papers; and the Chair has the pleasure of an-| [In a severe winter, sev co, the frost had gone down around 
n ing that the first paper to be presented to you will be one by Mr. | a six inch gas pipe 01 ertain street, and a large leak was reported in 
Charles H. Nettleton. It is upon our old friend leakage—an ever inter- | that neighborhoo U the pipe it was found to have pulled 
esting topic to us, and undoubtedly it will be treated in a very interest- | apart three-eight e tapped for a three-quarter inch 
ng and exhaustive manner. pipe, and a cement nds int, less than three feet away, was 
Mr. Nettleton (Birmingham, Conn.) then read the following paper on | '=%#c! [ think the ANCES § with a lead jomt the latter would 
: have drawn at i lea ta ( yould not have beer stopped 
LEAKAGE. until the ‘‘ smelling cor te is named by one of our local papers) 
In presenting a paper on the subject of leakage, I do not expect to say | had put in its wor But « x cement with well driven gas 
anything startling, or to add very much to the stock of knowledge al-| kets makes a first cla 
ready possessed by the members of this Association, but as the subject is | The filling of the ditch a top of the pipe is a very impor 
one that, ‘‘ like the poor, is with us always,” and is one in which every | tant matter, and t unnot be taken up to that point. 
gas manager is interested, I hope that my paper may not fall entirely on | Crooked rammers s! pack the dirt firmly and _ solidly 
deaf ears. inder the pipe, so as to ¢ la foundation as possible. But in 
The cost of gas is made up of so many items, that it is perhaps difficult | doing this, care is neede: vith smal! pipes, to see that the 
to say which is the most important. The coal, the oil, the labor, the} dirt is not ramme 0 raising the pipe out of line and 
leakage, the office—they are all important, and care and attention | making the first start towa ’ ints. I desire to emphasize this 
should be given to each, but to no one item to the neglect of the others. point, as I believe as 1 e, depends on the way the ditch is 
There used to be a saying current among gas men 20 years ago, that I | fled. as on the way t nade Another personal experience 
have not heard so frequently in recent years, and that was ‘“‘that the} may illustrat 
money was made or lost in the retort house ;”’ but times have changed, A bout twelve vea , »wledge seemed to be much larger 
and now in many companies a larger part of the cost of gas is outside | jy quantity with the sp it the present time, I had occasion to 
the gas works yard, and “distribution” is as important, and in some lay about 8,000 feet R-i It was rushed through, and the 
cases more important, than ‘‘ manufacture.” In calling your attention | cost per foot wa tisfact ill, the gas was turned on, and tested 
to one of the items of distribution, ‘‘ leakage,” I am sure you will all|by means of a meter a e. To my surprise and mortification 
g agree that it is of sufficient importance to receive a portion of the time the vas was Zo rough t rapidly, although not a consumer 
of every gas manager. was on the main Some s were soon found and stopped, but 
By the term leakage, I mean the difference between the gas registered | the pipe could n¢ ( torily tight at once Afterwards | 
at the station meter and the amount for which we make out gas bills, | found out that in t irr g inso many lengths of pipe per 
plus the quantity consumed at works, offices, etc., in other words, day, that, in certain sectior rt had not been properly rammed 
the unaccounted-for gas. under the pip For nearl\ e years after it was laid it was a source 
The causes for the difference between the gas we make and the gas|of great annoyance and ex it finally, with the ramming that 
st registered by consumer’s meters are numerous, and some of them I pro-| each lenyth received ( ‘ vas repaired, the trouble disappeared 
pose to consider at length. | asi to day it is as tight as a er length of main under my control. 
lemperature.—One of these causes over which we can have but little | But while the trouble las ve itis no exaggeration to say that 
control, and to which I think but little attention has been paid, is the | more than 500 leaks were re} m that line of pipe. Since that time 
Sts difference in temperature at which the gas is measured at the gas works, | my attention in laying pip. given principally to packing the 
and that at the consumer's meter. A friend of mine tested the tempera- | dirt under and ar 
ture of the gas for a year, in New York city, at the station meter of the Kind of S ( eakage depends to a considerable ex 
works in his charge aud at the meter in his own house, and the average | tent on the chara yunding the pipes. Given, a sandy 
difference was nearly 16°. In this case the house meter was in the cel | or gravel soil, a1 Assa the gas from the pipe through a hole 
lar. Allowing for meters kept in warmer places, such as factories, | or a cracked joir nder y little by the surrounding dirt ; loam 
stores, ete., it is probably safe to say that in this latitude the difference | lessens the leak materia stiff wet clay makes the pipes tight, 
. in temperature of gas when made and when sold is not far from 10°, | holes and cracks to thé withstanding 
and as every 480 feet of gus expands or contracts about 1 foot for each In a certain cit gas pipes are surrounded by mud, 
increase or decrease of 1° in the thermometer, it follows that for the es- | through which the ga u! yrced by the ordinary pressure, I was 
timated 10° the contraction is 2 per cent., so that of our apparent loss of | told that the leakage was abs nothing except the gas lost in making 
5 , 0 per cent., about two parts are beyond our control. connections with services ew mains, et 
ks in Mains.—The main source of loss, however, is probably In this connection it 1 e out of place to descrive the method 
leaks in mains and services. followed by the speaken ng for leaks. The gang is made up of 
nks to the energy and ability of the men who make our pipe to-| a foreman and eit eight en. The foreman from his book 
day, we have, whether using cast iron, wrought iron or steel, an} containing the location o iys out the line of pipe, indicating 
iniiormly good pipe, in using which, with reasonable care, good joints | same in any convenient 1 \long this line, when on unpaved 
can easily be made. The younger men in the business will never know, | streets, a man makes | wr 8 feet through the crust of the 
iuiess they happen to use some ancient ‘‘ special,” the annoyance and | road with some light, p ar, generally a piece of nch pipe 
; dad language that were produced years ago, by the spigot end of some | with a steel point at on¢ 
Att being too large for the hub of some pipe of the same nominal| Following him come s eight men in couples, each with an 
‘ize, {hough both pipe and special, perhaps, came from the same foun- | 8-pound striking |! ich couple with a steel bar about 3 feet 
ary, or when, in regular hub and spigot pipe, the space for « joint| 6 inches long, having e el rawn out to a long, sharp, tapering 
Was only one-eighth of an inch in width. With such pipe it was very | point. In the shallow hol by the man in advance, these steel 
dificult to make good joints, and consequently difficult to keep down | bars are driven, ea ar be truck by two hammers. When driven 
DS, the ikage, from 2 to 3 feet, the distance 4 ng with the known depth of the pipe, 


unable to speak from personal knowledge of the use of wrought | the bar is hammered ' und then is easily withdrawn by hand. 
i 
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The two men take their bar and go forward immediately to drive an 
other hole 

Following tnese 1s another man v hose ole isines 31 mell at the 
openings made by the bars. and then f n the same wit ose dirt, re 


porting all leaks to the foreman 


On paved streets, the same bar is used for a short stance to separate 
the paving blocks, and then a smaller bar is driven dow: » the main 
So much difliculty was found, however, in withdrawing the bars on 
paved streets, that to save time a tool was made, which, while crude 


works well. A heavy bar with Jaws On one end 1S used as a lever, a 
piece of hard wood cut on its edge into steps, the latter shod with iron 


plates, is used as a fulcrum, and the bar pried out his simple device 


The fifth ) 
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It Was 


nearly doubled the amount of work that could be done on paved streets | considered; t 


with a given amount of labor, as compared thdrawing the bars 
by hand. 

The above system 1s the re sult of many experiments thro igh a series 
of years, and while it may not answer in all places, yet with the soil in 
my neighborhood, which is largely sand and gravel, it works very well. 

Services.—With leaks in services, I have had very little experience 
but I am told that in older companies than mine, and in those where the 
soil rusts wrought iron quickly, this is a large source of Joss 

It is said that this destruction can be prevented by coating the pipe 

f 
knowledge. Certainly, if troubled from this source, I would try to see 
that the services were so coated that little or no rust would form 


Consumers’ Meters.—Another cause of unaccounted-for vas 18 the er- 
rors in consumers’ meters, for which I think the only remedy is period- 


with one or more preparations, but of that I cannot speak of my own 


ical testing. If a company does not test its meters for years, some of 
them are bound to get out of order, the bellows gradually lose their oil 
do not expand to their full capacity, and the meters run fast, or the bel 
lows are cracked, the valves or their seats wear unevenly, and the meter 
runs slow 


The fast meters, when they become fast e1 igt ire sure to be heard 
from, by reason of complaints from consumers, are brought in, tested 
and correct meters substituted but the slow meters are rarely heard 
from, generally not until they fail entirely to register In this way 
and for these reasons, a company failing to test its meters will in time 
have a large majority running slow ; and I an ynfident, after testing 


all my meters a number of times, and knowing how many run fast and 


how many run slow, even when repaired every three or four ears, thal 


itis only a question of a few years before 7 pe 


} even more, ot 


all gas sent out would become unaccounted for by reason of slow 
consumers meters, 

This is one reason ut not the only one, Ww hy it pays f test neters 
periodically 

Station Meters.—Another cause of loss is an incorrect station meter 
How general this is | am unable to say, but more than once when hear- 
ing some wonderful tale of big yields per pound I have wondered if the 
station meter on which these results were based was correct. J have heard 
itstated that very large yields and very large leakage were quite apt to go 
together. But in this matter, as in many others, itis very easy to de 
ceive oneself, and tests should be made occasionally to demonstrate the 
fact that the meter is approximately correct 

The following table has been prepared with care, and gives the re 


sults obtained at the works in my charge for the past 10 years 





Year Gas I Pe I 
Ending Sent ( I ent I 
i 

Apr. 1, ‘82 1.879.089 91 ) 
- 83 2 007.518 g 9 10 
ws "84 2,659,308 9.5 11 
85 8.3 12 

q "86 5.3 14, 
87 5.1 14 

88 $.6 15 

g9 5.3 15 

YU 4 3 1f 

. "91 2.7 lf 





The first column is the gas sent out for the several] years. as stated 
The second column, the unaccounted for gas expressed in feet 


f 


The third column, the unaccounted for gas expressed in percentage ol 


the total send out 

The fourth column, the miles of pipe. I regret to say that the figures 
th 4 og 

for the first few years are not absolutely accurate. The errors 


nowever, 


I believe to be slight. The figures for the last four years are correct. 
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esident You ave neat | ioubt, with eat tT i l | sion that we were losing 
ne of this ! ght ar Y: | t M Litt es has just referred 
isk any restion on t that M ‘ ect to eve ace Vi re ther 
ed to answe! Che Lit 1 ese meter 
Lt! port int | est I 7 ‘ mt of that 
\ | Boardmat l wo Vir vette f ‘ t register W nh on 
nt oO ; tota ‘ ht of « i nati n € it the esuit o 
e finds that more is use i) t yw think that 
i stom in that I ) I S¢ 
H. Nettleton—B re La f 10 » the qua M alled f emarks from mem 
" eighed ) re ’ t eg ' } f Y rs present would 
[ nmence Vv at LL I ! that that { f mpossible f eal und under 
ugh; I then added 2 per [ balan eso ma talking at once 
error Was a ver I i ‘ t [ presu { nk that most ot tne leakage 
ce comes in the an t of wate taine n th Va ery sma it a trifle in fact. In 
ites before the coal is used ; and : 0 errors wl the irlestown Gas Company, we have 
suse men are ound to make 9 ng i t a id a ive made t greatest exertion to 
[ have continued for abo ‘ » tnen Wit i thal ecd in view [ 
\. E. Boardman—I asked 1 n ¢ é 1 ulves and by-passes ; but the leak- 
t that statement. I think tha fy ' expel , Y: yuite si nsitive on that sub- 
t in making our il account L find mtra f t f Massachusetts I am required 


erience of Mr. Nettleton. that D pt to t ead alloverthecountry. In fact I 


than under weig ) gr tot " that ¢ t house :missioners are considered such in- 
ip the barrow, we 1it on the ind then li then eat ver the civilized world. We have 
yw they eave off a that s ( ind he can corroborate my state 
goes back on tl ile a e en teresting reading, In New 
I rea ave more coal than I to ( [ am ¢ und ws ver; and it is very unpleasant 


e to make that the leak 
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sation With us who are furthe t [ thin that is ‘ nscious that any leaks had been 
eatest sources Of unaccounts for ¢ L hie iestion ot ¢ ‘ 3a ‘ irticular ft cause that change 
Savery serious one With us, a! ( @ Ci not I i t ' ere Vas the same diminution 
ng to e nature of events, ¢ f l e ear f ¢ nt und I annot account for 
M Nettletor ether he is t i t all t f t egentleman who read the paper 
eS . remed t we might 


H. Nettlet [ shall } t Vl ivel st e could reduce that leakage. I 
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some of the gas is deposited in a liquid form in the drips. [ wish some 
remedy could be devised for that. The Charlestown Gas Company suf- 
fers from that, and greatly to the injury of its reputation, because every- 
body reads that report, in spite of all my efforts to the contrary. 1 
think Mr. Miller has tried very successfully this plan of testing meters 
at the residences of consumers—not taking the meter away, but having 
them tested at tiie house | would like to hear from him on that sub 
ject 

Mr. A. S. Miller—I think when the gas leaves the station meter it is 
practically saturated with watery vapor, and so for each degree of con 
traction the diminution in volume would be very much greater than in 
the case of perfect gas, and that there would be a very large amount— 
not of shrinkage, as Mr. Nettleton puts it, but of actual condensation of 
the liquor So that if you pass it through your consumer's meter 10 
below the temperature at which it passes through the station meter, then 
heat it up 10° again, and then put it through another meter, you would 
not get all the volume, by a good deal, that you had to begin with. Of 
course, there is a great deal of actual condensation whenever the tem 
perature is reduced. Another thing: My experience has not been with 
a great many station meters, but I have found when a station meter is 


tested by running through 300 or 400 feet per hour, the water line being 


very carefully kept constant, and then put into use at anything like its} 


full capacity, the motion of the meter would run the water out, or over 


tlow it, and although the water would show high on the glass, yet if you 
stop the exhauster and allow everything to become normal the water in 


the meter would actually show below the correct water line as shown by 


the gauge In other words, the pressure of the gas inside of the drum 
would throw the water out of it, piling it high up on the outside, and 
leaving it low inside the drum. The water would apparently be high, 


and yet the meter would be registering slow 

Mr. A. E. Boardman—While on the subject of discrepancies between 
consumers’ meters and station meters, | want to call attention to some- 
thing which has occurred to me. Before saying this, however, I would 
state I think we are in error when we try to calculate or estimate that 
condensation of watery vapor out of the gas changes its volume much 
I do not think that the watery vapor contained in gas adds greatly to its 
volume. I think the molecules of water occupy almost exactly the same 
space and lie between the molecules of gas. So that condensing and 
taking out the liquids would not reduce the quantity of gas under a giv 
en temperature to that degree that we usually imagine. In regard to 
station meters and consumers’ meters, I would call your attention to the 
fact that in a large majority of casesthe gas as measured in your station 
meter is under 24 to 5 inches pressure, while it is distributed to your con 
sumers’ meters under a pressure of from 4 inch to 14 inches. 

Mr. Wm. MeDonald—I would like to ask Mr. Boardman if he has 
ever figured the amount of the percentage of difference there would be 
between gas at 14 inches pressure and at 5 inches pressure 

Mr. A. E. Boardman—I have not figured it. 

Mr. Wm. McDonald—J ust figure it sometime. 

Mr. A. 8. Miller—I cannot go deeply into the subject of watery vapor, 
but Mr. Boardman wil! find it worked out in the second volume of 
‘*King’s Treatise,” and that will convince him that the presence of 
watery vapor in gas does make a \ ery great difference 

Mr. A. G. Glasyow \bout this matter of vapor condensation The 
fact that gas containing aqueous vapor occupies a larger volume than 


the saine gas desiccated can be readily demonstrated in the following 


way [nto a vessel containing perfectly dry gas at, say, atmospheric 
pressure, inject a quantity of water, not exceeding that necessary to sat- 


urate the gas. The whole of the water will vaporize, and will, there- 
fore, as water, occupy no volume; but the pressure within the vessel 
will rise above atmospheri showing a corresponding increase in the 
volume of the gas and vapor. This isa standard experiment in physical 
laboratories. Mr. Nettleton, in his paper, has made some observations 
upon main laying. With one of these [ do not find myself in sympathy. 
He lays especial stress upon the importance of thoroughly ramming the 
earth back wnder the pipes. If you excavate the earth below the line of 
the bottom of the pipe you should certainly ram it back as carefully as 
possible but why make this needless excavation It has never been 
clear to me why so many people, in laying mains, habitually dig the 
trench deeper by 6 or 8 inches than the pipe is to go, then raise the pipe 
to its approximate elevation by throwing loose dirt under its bell end, 
bringing it to its true grade dropping its free end several times upon 
this little pile of earth. Such a method not only entails the needless 
cost of excavating and refilling this additional earth, but, what is of even 
more consequence, the pipe is resting upon what may, to a certain ex- 
tent, be called ‘‘made™ ground. During my connection with a grow- 
ing Western city we laid a great many miles of pipe, from 24 inches to 





| 4 inches in size, and followed the invariable custom of grading t 
| tom of the trench to receive the pipe fair upon it—with the exce; ' 
the carefully located excavation of the joints—thereby saving 
and doing a better job. 
Mr. W. P. Fodell—Wth reference to this matter of filling, I n 
in our case it has been the habit to lay a piece of plank under thy 
‘on solid ground, and then the earth is filled in around with: 
| tamping. With reference to the kind of soil, I may say we find 
| pipe laid in gravelly soil oxidizes very rapidly, whereas pipe 
| loamy soil (where the loam touches the pipe) is almost as good 





| when it is uncovered after a long period. With regard to meters 

|say when we find that a man’s bill is gradually getting sma 
|change his meter, and then we ordinarily find his bill going up 
usual amount. In regard to condensation, we take the temperat 
the gas as it leaves the station meter, and also take it at the extre: 
of the district, and find that the difference in temperature is s 

that the percentage is hardly worth mentioning. 

Mr. Geo. T. Thompson—If a long discussion is any criterion 

value of a paper, Mr. Nettleton must be much gratified. Befo 
| discussion is closed I should like to ask him a question. Does he 
any system of districting by which he can localize his leakage, o: 
he simply distribute the leakage over the entire area ? 

Mr. C. H. Nettleton—I have for several years gone Over all the 
Some ten years ago in Gertain districts valves were inserted, an 
the mains were tested by shutting off certain lines and passing ga 
them through a meter. But as the number of consumers has increased 


it has become unsatisfactory ; for it was uncertain, in putting a ter 
on a certain length of pipe, that there were not one or more burners 
going, or that there were not one or more gas stoves in use. I presume 


my experience is similar to that of other people in that respect. 

Mr. F. W. Gates—How often do you think it is advisable to go 
your mains‘ For instance, if you make an examination this year 
interval would you think it safe to allow before you examine them 
again ? 

Mr. C. H. Nettleton—I now go over the mains once every 
When the leakage was up to 9 or 10 per cent. I went over them tw 
generally in one year. 

Mr. James Somerville—This statement by Mr. Nettleton of 2.7 per 
cent. ioss by leakage seems to be so extreme that I would like to hear a 
little more about it. When I got my leakage down to 7 per cent. | 
thought I was doing remarkably well. Is it all coal gas that 
make ? 

Mr. C. H. Nettleton— Yes. 

Mr. James Somerville—Do you have many public lamps ¢ 

Mr. C. H. Nettleton—None at all. 

Mr. Somerville—Do you bring your gas to a standard temperatu: 

Mr. C. H. Nettleton—No; wedo not. In winter the temperature is 
about 60°. In summer the temperature is that of the surrounding air 
and probably averages between 70° and 80°. 

Mr. James Somerville—A difference between the station meter and 
the consumer’s meter of 2 per cent. is practically no leakage at all, as 
it seems to me. This reminds me of some one here who once stated at 
one of our meetings that he sent out more gas than he made.- I remem 
ber that George Anderson, a London gas engineer, in speaking « s 
very subject of leakage, stated he was supplying a large quan! 
gas to the authorities, that he measured his gas from the station meter 
into the holder and charged for the gas so measured, but the authorities 
rejected that measurement and ordered him to put a station meter 
outside of his works, declaring they would only pay for gas as measured 
through that meter. He complied with the request—he had to 
and the difference between the two meters in that short space was 5 per 


cent. Between the meter in the works and the meter outside the 
works there was a loss of 5 per cent. I think you might well | o 
another 2 per cent. as the difference between the station meter ani the 
consumer's meters. Thus you would have about 7 per cent. of unac 
counted-for gas. Now, there is always some leakage going on. ave 


often amused myself with my specific gravity apparatus by laying ™Y 
gless globe right upon the scale. This glass globe is as empty as ! 

ingenuity can make it, and yet in a few minutes you will genera’ » see 
the scale gradually godown. Whatisitdoing? The air is goiny ‘110 


the globe and gas is getting out of it. That extraordinary law en 
dosmose is displacing the gas, and it is going out. If you shut ol! « £4 
meter, when you turn the gas on again you will find that a litt» a 





|has gone in; the gas and the air have changed places. With ‘jus 
facts before me, I cannot for the life of me understand this 2.7 per ven! 
| I advise those men who are troubled as much about it as I am, pol 
| get down-hearted at losing so much gas. I fancy somehow or other 
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th this make of gas of 4.77 feet per pound, it is just possible that | sults were as follows n J { 1-light meters were 1 per cent. slow 
on meter was not just right. over and above those that that wastheditference hetween the 
Walton Clark—I think I misunderstood Mr. Nettleton’s state- | two, there wer« re s t The difference between the two 
for I understood him to Say that he goes over his mains once! was 8.014 1 l ont eters t ow in August there were 6.081 
ear, but he says in his paper that he drives his holes 6 or 8 feet |in September, § na f 19,233 1-light meters 1 per cent 
which would be 600 or 800 to the mile), and that in the year 1890 |slow. That is ¢ alent to 773 meters, or 3 per cent. of the 
tof this was $14.57—to drive those holes and to do whatever | meters we havé sé e supposition that all the meters are 
¢ was necessary—per mile of main. Have I misunderstood Mr. | equally bad a equally e various districts, that would be, 
ton in that respect ? then, for the w e dist ght meters 1 per cent. slow in 
Cc. H. Nettleton—No. Boston proper at the pre We have altogether in Boston 
Walton Clark—Then Mr. Nettleton spends but $14.57 per mile | 315,000 1-light met | uut any reference to the percentages 
ving between 600 and 800 holes, which I think is marvelously | fast or slov If a met r cent. slow, then that, of course, 
work. would be mult e reason why the present fast or 
W. R. Addicks—I am always deeply interested in the subject of | slow seems so ge ng 315,000 meter lights into the 
ge, and I have here some reports of the testing department of the | number of feet of gas s the consumers’ meters, the average 
m Gas Light Company for the last six months, from January to| amount sold wa Qi é tin Boston per annum. That rep 
1891. Our method of testing is by valves. In starting out to| resents a leakage, cor e figures hold together, as far as 
with 140 miles of main, the question was where to begin. We)/the average fast at ned, of about 24,000,000 feet per 
ed the worst districts and put our meters in them, thus only taking | annum leakage oug do not mean to state that these 
ections where the leakage seemed to be greatest. The number of | figures will hold « nerely say they are hints as to what 
made from January to July in the test department (which consists | I believe is going o irds the third question—of leakage 
nan and two helpers, and when the one in charge is not at work| by condensat ympany, before the works were 
ng mains, he is oiling valves and keeping them in good condition) | closed, made the wn r leakage was 8 per cent. They are 
vas 237, and the amount of pipe tested was 173,882 feet—approximating | now purchasing gas thr e of mains approximating 24 to 3 
les. The leakage on this test was 357 feet per hour. After barring | miles from the source of ind their leakage to-day is but 2 per 
listricts that showed leakage, the meter tests proved the loss to be|cent.; and yo 4 , east a portion of this difference be 
63 feet per hour—making a net gain to the Company of 294 feet | tween 8 and 2 per cent t ent leakage on account of conden- 
per hour for the number of miles tested. We are continuing that|sation. The semi-a 1y the Roxbury Company in the test 
y now. Presuming that the remainder of the system will average | department—a he a there is comparatively small—show 
t the same as the 32 miles, then, in the 140 miles of the system, the|that in six months the | efore barring was 126 feet, and after 
ige will approximate 20,000,000 feet of gas per year. We have| barring it was but 17 fee 1 net gain of 109 feet per hour 
idy stopped the escape of 3,520,000 feet per year during the six |I find that in D este iry a mile of main will only show a 
ths from January to July. This does not include leaks reported to | leakage of from 1 to In Boston proper, where there is 
gas office. I havea list of all the leaks reported to the gas office|a great deal of made creat deal of digging, of course the 
1854 to date. I think in 1854 about 154 leaks were stopped during | condition of the ma Now, as to how to maintain that 
year—this refers to the main department alone, and not to the ser- | efficiency Eve ente n a ledger which has 8 or 10 lines de 
e department. Last year some 300 leaks were reported to the gas| voted to one s eva record of that valve is placed on top, 
ffice, and the total number of leaks stopped amounted to 1,298. Up to} at the first test (we « ea 1 test every year), and the record of 
October 1st, of this year, we had found 1,863 more. If we keep that} each test appears imm« he previous test. In that way we 
ecord up for the next three months, the same as last year, the number | can see, without g ¢ e bar at all, whether the condition of 
eaks found in Boston proper will amount to 2,300, making a total | that main has deter ute ives all barring, and there is no bar 
the two years of 3,600 leaks—which are as many as the leaks report-| ring whatever don: st department indicates a necessity 
| to the gas office and stopped during the years 1876 to 1889, inclusive. | for it 
if course we always have from 200 to 400 leaks reported to the gas Mr. F. H. She e to show how Mr. Nettleton’s figures 
lice, and those, unfortunately, come in the winter months. Com-| support one or tw { the ] vhich have been made with reference 
uring the number of leaks, we find that in June, July and August | to temperatur und I wa vy to how small an extent what we 
ere are from no leaks up to five or six ; and of course leaks found in| term ‘‘ condensat eubie capacity. Ido not know in 
winter are very much more expensive to find than those which we| what way the dictiona mdensation, but to a gas man I think 
int for in the summer. That is one source of leakage, and I estimate | it generally means the qua iquor that is deposited in the mains 
ipproximately 20,000,000 feet for Boston proper. Now as to the ques-|or drips; and tha : properly expresses in a gas sense the 
tion of meters: Mr. Neal has referred to the fact that the Boston Gas| difference in volume due to t erature and contraction. Mr. Nettle 
ght Company started out to test every meter on the consumer's pre-| ton has drawn our att it. He has shown us that on every 
uises. We gave that up after two months trial. One of the helpers in | mile of pipe under his chars ere is a leakage of over 68,000 cubic 
going down a trap door in a store, unfortunately, left it open, and it! feet per year at present, a eight or ten years ago the loss per mile 
ost the Company $11,000 for that little repair. Sofrom that time on | per year amounted to nearly 00 cubic feet. He gets from his drips 
we have not tested any more meters on the premises of the consumers. | on his lines practically 1 He may get a few gallons occasion 
We now remove the meters by districts. Last year we removed 9,000/ally. I will ask you t t the small percentage that a few gal- 
eters, without much system about it, except that we went where the! lons of condensation wi t to on the total amount of gas passed 
sumers’ bills were small ; but we are now taking them by districts, | through the main, or « tal amount of leakage. I think that in 
loving them systematically, leaving those which were put in within | Mr. Nettleton’s case it sO that we can safely and properly claim 
ar and a half, and which we know are correct. The State Inspector | that the loss is from s ie to temperature and from leakage, 
rts only gas meters fast, slow and correct, and as I felt that in order | and that there is no pract sss from condensation as far as bulk is 
inswer the question whether it pays to do this work, something more | concerned. I happen to k that in the gas works at Birmingham a 
ht to be given, I had a table made up. I have before me one of partial explanation of th: exce.lent leakage results is found in the 
monthly tables, which includes not only the fast and the slow, but | fact that they do not ha e heavy traffic that is the accompaniment 
indicates the percentages of fast and slow. It is perfectly manifest | of large gas works in larg s. They also have few street lamps, 
ta three-light meter non-registering should not have the same value! which are uncertain leaka tors; but at the same time that only in 
hundred-light meter non-registering. In the three months of July, | part lessens the credit of ¢ gotten down to 2.7 per cent. of leakage, 
gust and September, we removed 873 meters. Of those 549 were| which I think certainly « ne to credit. It is much further than 
rect, 89 were fast, and 235 were slow. Then we took each meter and |a good many have gott the leakage question. In moving a 
tiplied it by the number of lights. For instance, if we had 10 ten-| hearty vote of eton for his paper, which has given us 
t meters, we would multiply the ten lights by the ten meters, | much to consider on an i! ting question, I think we ought not to 
h would give us 100 lights, and would be the equivalent of ;4, light | forget that one of the chi rs of small leakage at Birmingham. 
er, That gave us some idea of the number of lights fast or|Conn., is Charles H. Net Applause. ) 
In other words, the results were reduced to 1 light meters, 1 per Mr. E. McMi ne t which is of special interest to me is the 
fast or slow. This involved a great deal of work, but not so much | one discussed by my friend nerville—the large difference between the 


would to move the meters when it was not necessary todoso. The re- | leakage at Birmingham a other places ; and I would suggest now 
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that each man, in his own mind, try toreducethe yield per pound to Mr Mr. W. R. Addicks— Yes n the first place, Boston proper is 
Nettleton’s standard—or his per cent. of eakage up to yours ind ses f } piped, and the additional nut er of gates is comparatively 
vou differ a great deal For instance I have a works now in my mind | item to continu ind we find it wonderfully convenient to 
that by their station meter show that they make about 5.17 feet per | system We have no difficulty in shutting off gas anywhere it 
pound, and vet thev have in averaye leakage of Il per cent Now you | I found as many as three gates iccession were rusted half 
put his y ield at 5.17 and his leakage vil e abe t Il per ent and f open or ill the way open, and ere of no value but since 
you put the other man's yield down to 4.77 his leakage v be about 2.7 ooked after they are all in good md yn and are kept so 
Now we will all slip along n somewhere between those two points, and Mr k > Si rman Tha vstem of gates Was adopte dd ilte 
we do not differ very much hire Have you ad oceasion te those gates In case of fire 
Mr. W. H. Pearson | would like to as} row Mr. Addick manages Mr. W. R. Addicks—\ eo ision of the Thanksg 
to isolate the various districts in the city of Boston ynsidering there/| three years ago, we had to shut the gates on our 18-inch 
area number of gas stoves and a great many ohts burn ng during the connections | Ss the only iy we got the fire cut ott \\ 
day time. [I would like him to explain how manages to accomplish | the mains in front of bu ngs ker Thev were very usef 
that point But | oubt very mu rn iving out the Boston s 
Mr Ww R Addicks We vo around wna put them ill yut [t svery the \ would now 1 ommend ena yr the enormous amount o 


seldom we cannot get the amountof gas used in that way—I know] necessary to put in the 2,000 gate 


} 


there are cases where we have taken a Sunday test, but as a rule we The President—We have heard a very interesting paper, ar 
get the gas shut off. The test department has 2000 valves had a valuable discussion of the sabject; and I have the ple 
Mr. C. H. Nettleton---Mr. Clark has called attention to the low cost| putting the motion of Mr. Shelton, tendering the thanks of the 





per mile of stopping leaks in 1890—it being $14.57 (Ff course it is pos tion to Mr. Nettleton for hi paper \dopted 
sible there may be an error in the figures, but so far as I know the ro be ed 
accounts are kept reasonably accurate Ido a good deal of the work 


myself, and I try to charge up everything that properly belongs to the 
, . , , inued fror yage 6235 
leakage account. 3ut would it not be fairer to take the average cost Continu rom page <r 


of two or three years, and say that that average was the cost per mile The Steamloop. 


for driving the 600 or S0U holes in question I thin everyone, whose —_— 

mains are laid in soil such as we have, and who have not tried the|[A lecture dk ered before the Franklin Institute, by Mr. W 
method I have suggested, will be surprised at the low cost of driving Ker 

the holes. Itis really very slight indeed In answer to Mr. Somer Efficiency.—This is a feature of the loop on which it would 
ville, I can only say that I was surprised and pleased when at the end | esting to develop thermodynamic equations, and compare the sa 
of the year I found that the leakage showed as small as it did. I had | experimental results, but the investigations on thermodynami 
no idea of obtaining any such result and, in ¢ x planation, all I can volve numerous ass Imptions on which the doctors will not agret 


say is first, that I believe that my meters are correct ; and, second, that | experimentally we labor under the disadvantage of having n¢ 


the pipes are tight, or nearly so. The men go along, not mile after] case, each experiment requiring to be conducted on a special case 


mile, but thousand feet after thousand feet, and do not find a trace of | may have but little bearing on others. By this it is not implied 
gas. In regard to the yield of 4.77. It is somewhat low; and as I| quantitative values of loop action are not or will not be dete: 
suggested in my paper I think if the yield had been larger the leakage mathematically and experimenta but rather to sav that su 
would not have been so small After all it comes down very much to] minations are not of much import or interest in the present discuss 
the question of how much gas can be sold to the pound of coal carbon \ statement of general features surrounding the efficiency n 
ized ; and when a manager can account for 4.60 or 4.70 feet of gas per|ever, be interesting. The loop may, like an engine, operate i 
pound of coal, it makes very little difference whether his leakage is|no useful work, because there is no water to return, in whic! 

2 or 10 per cent. would be infinitely wasteful, sin¢ he efficiency is the ratio of the 
Mr. F. C. Sherman I would like to ask Mr. Addicks where e found | of operations to the work lone The operative cost being pi 
the leaks—around the joints or in the services principally | constant in any given loop, its efficiency must depend wholly up 
Mr. W. R. Addicks—In both. There were very few broken mains, | amount of water returned and the maximum efficiency will corr 

and nearly all the leaks were due to bad cement, or lead j ints, or rust to the largest quantity that it is ipable of handling This | 


ing at the services. I cannot give you the proportions found in the test | eve r. would seldom be reached n practice, for if constantly 








department, but [ can give you the proportions of all those that were | maximum work the loop would be in danger of flooding ea 
found. There were 1,073 leaks found and stopped in six months, by the | Practically, therefore, the wide margin allowed for safety and 
main department, consisting of 172 cement joints, 699 lead ints, 59} unusual quantities of water compels the loop to usually operate fa 
broken mains, 97 leaky services, 21 leaky amp services, 10 leaky | low its maximum capacity rendering it to that extent less efficient 
columns, 3 leaky gates, 9 pick holes, 2 drip pipes, and of the total num feature, howeve! ndicates the inadvisability of making ioops ut 
ber 713 were found by testing. That was the result of six months | sarily large. Since the loop puts water into the boiler against res 

os . rr ‘ . 

: Mr. F. C. Sherman—The Company a few years ago used to confine] energy must be expended This energy represents heat lost, ar 

. themselves exclusively to cement joints Were those ement joints and | loss is the cost of operating the oop No exact determinatior 
lead joints some that you putin, or did you find em there been made of this oss, Dut it IS OD‘ ously very small This is } 

Mr. W. R. Addicks—They are a mixture The Company now lays|by the fact that the loop w work even when covered w 

one lead joint to two cement joints. That is its rule When it comes] conductor That the energy r« ed ery small may be dec 
to good ground, where there is no liability of disturbance, we lay one] follows 
lead joint to every 100 feet ; but the number of broken mains is rather \ 100 horse power engine u g¢ 30 pounds of water per hour 
appalling there. I have known as many as two 12-inch mains broken power requires 3,000 pounds per hour. If 10 per cent., or 300 p 


in two days. You will notice that there were 59 breaks in those th it I | be returned to boiler per hour ind difference of pressure between 





have giveb you Of course they all occurred in the winte months Welarat vr and boiler ts | pounds, then about s#-. ol 1-horse powe! 
do not have any broken mains in the summer tim le 1ired to do the wo 

Mr. F. C. Sherman—I find that outside of New land it is largely In the above it w be noted that we have assumed a very 
the custom to use lead joints In New England ement joints are| amount of water to de returnes ind have assumed a large differer 
almost universally used [ think it is better to have a broken pipe than | pressure against which to return it. Conseque ntly the above 9 
to have every joint in your circuit leaking more than generous. and it is doubtful whether half this amount of 

Mr. W. R. Addicks—lI agree with you entirely, and I ean eite the old| er. or say yf 1-horse power, is used in the average case. As t 
Boston Gas Company in support [ that stacement We tested what] is required to exert so sma power, itis evident that its efficie: 
they laid seven years ago, part of n fairly good ground and a part measured by our ordinary leas of economy. might be extre me 
in made ground. In the made ground « very lea unt leaked, andevery | and vet its etticier for the pur Si ! ch it is used very hig 
cement joint was broken, or account Tt the settle ent, as of course|is. while its absolute efficiency ! lered as a pump with whie 
cement joints are not as strong as the cast tron pt I must confess | water into a boiler might be k the nall amount of enerey nee 
that I do not believe ina ead }0 s. alt elieve in them a! perform so valuable a se? ; mtis s return. n 
few years ago; but in Boston I de not believe ving’ a ead juints. | tively an article of high eflici 

Mr. F. C. Sherman—Doe yeu continue the system of yates | A nothe vay of looking at this is as follows 4 1-inch pipe 
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to lose by radiation .1 of the heat which would be lost from a 











1 Increas ng tne et f in ; used expan Cl) 
pe Now, suppose a 10-inch pipe is running from a boiler to All of the ab ! n O vhat has preceded, 
e, and the loss by condensation is being wasted through a drip, | except the latter, a ne honest difference of opmion 
thing of the steam also lost Now the loop will add sx tO the The earlier writ I el iKe ttie mentor of the effect 
ition, but to compensate for this it returns to the boiler the orig- | of entrained moisturé properties of steam, Dut by com 
ndensation in the pipe, plus the ondensation in itself, at a| mon consent rathe i ition tne et igree that 
ire (say) of 250° to 300 which is ¢ dently desirable as com- | moisture prod ¢ Ere ize amount of its 
th wasting the condensation of the 10-inch pipe presence. That is vill inerea ater rate of 
portant factor in its practical efficiency is the improbability of | an engine on tal data o point seem very 
xisting, while other methods invol great opportunities in this | meagre, the on it of Prof. James E. Denton, of 
Stevens Institute na engine nwnh the result 
are other interesting developments with relation to efficiency | indicated was s Der ywever, considers 
unnot be explicitly stated because of insufficient experiment. | further experin 1 conclusio! The opinion of 
iy be indicated as follows: In any system which involves carry- | other authoriti ding H. Thurston, of 
the boiler steam at a given temperature and returning a part of | Cornell Unive s, M. I ston, agree that 
said boiler. there must be some loss of heat. The amount will | the presence ol f and doubtiess does, causé an 
m the ditferences of temperature to w hich the steam or resulting njurious ettect } entage Li ations of this 
subjected and the time All systems contemplating the collec-|are observed here a given amount of heat 
iter in volume, handling it through pipes in volume and pump expended in pe f nore avil quantity 
in volume, contemplate or involve the use of apparatus hav-| used by the eng t in added heat, and the same 
f a temperature widely different from that of live steam from | condition sho ited ste Definite knowledge of 
er. They also contemplate the moving of a solid body of water | this is, however ¢ t 1t seems he general con 
an only be done at a very. low rate of speed. Hence, any return | census of opinion 1 mental to an extent about double 
n such system is essentially a wasteful one. The steamloop makes | its percentage ; tha ture 1 effects the effi 
n through apparatus which is small in mass and kept at a com ency of a1 u Further development and 
vely high temperature, while the current through it is extremely | opportunity system will aid in 
bearing in this respect no relation to any other device. Both dif- | determining 
of temperature and time are so reduced as to give evidence of su UI ip} oursé description has 
ficiency. In fact, ii may be said that the steamloop cannot be| been con 1¢ loop to the one 
bly compared with any other form of return that has yet been | case where mois lore stea pas to an engine 
is it stands alone in its principle and utility or pump. Itist t be € cas ea in mind, for 
whole question of efficiency is, however, one of curiosity rather the loop thoroug DasIS Ma e easily conceived to 
nportance, for, as previously stated, the whole matter is relative. |servs similar pu I 6 sleam 1S 
hanical features of the loop system in removing the objectional | used for drying é alt é I y to the return, 
from pipes, through a continuous closed circuit back to boiler, | this maintainu ug eating coils and 
yrecedence over any questions of efficiency, especially considering | ridding the s natural product 
> small quantities of power and their heat equivalents involved. | of the heating o1 ' ywever, the loop 
s an edge several inches wide may be sharp for the bow of a} has opened up a1 f r g the st efore it enters 
lip, and an edge .01 of an inch dull for a razor, so may the ex- | such heaters, a ul results, by keeping 
ire of a few thousand heat units in a lightly loaded steamloop be | up temperatures a ( g I ur team kettles, 
val for a loop when the same number of hundreds of units 
be uneconomical for a compound condensing engine furnishing 
ie foot pounds of work Loops, therefore, are simply to be com 
vith each other, and in this field there is still ample room for 
r accumulation of data 
ractice, the data obtained from large numbers of ioops in opera T 
ry so widely on account of various conditions imposed that it is ) 
y impossible to obtain reliable information from which deduc , 
in be made, except on special apparatus erected on a large scale T TH 
oa 3 h aR 
perimental purposes only The useful work done by the loop | TT] i |i 
be measured solely by the amount of water returned to the q = | | A 
for if this water is all condensation and primage, its removal 4 | TI ; 
es less economic effect on an engine than if it were held in sus | > 
nin the steam. Thus it may be that the exertion of a small frac : _——= 
a horse power by a loop may cause the steam which it dries to| ee 
any times more power in its expansion in the engine cylinder i 
yp to do this might be lightly loaded, so that its own efficiency My f : 
s relatively poor, while near by there might be a loop, heavily 
with water or primage and condensation, whose efficiency 1s 
high, yet whose economic effect upon an engine is of less | 
Therefore, the thermodynamic efficiency of a given loop is not| jackets of stean nd even steam heating apparatus 
ynal to its value to the user, eveu though we make no account! can be handled v ea ’ Mur appar s of this nature, 
ilue as an assurance against accident by water however. is , erious nterferes with 
ts.-The result of steamloop action may be briefly summed up| loop applica ea eat he opportunity is 
VS excel} na ¢ ould be deleterious 
ng the water of condensation, entrainment and primage. It is re purposes tne loop 
ng the heat contained in said water may be prac y 5 esirable on any 
iving the steam systems from water, thereby reducing liability to | live stea er heater or 
acketl 
irning pure water to the boiler The deve , > ed with the simple 
eserving uniform temperatures is obviating difficulties due to application i elds of wider ap 
mn and contraction plication ed f ears on which 
vention of direct loss which usually exists from open drains, | more thoug i Ss bet ¢ ed [ts possi 
1KS, etc yilities hay ¢ itlo ich an extent 
ibling engines to start promptly that e wh erate features of 
ntaining higher pressures at the end of long lines nterest that 
ntaining higher temperatewres tp jackets dryers, ete l 8 ader proportrytts 
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than appears from first inspection of its operation or the rudimentary 
understanding of its principles. It may seem strange that its applica 
tion has not before been developed, but that is doubtless due to want of 
clear comprehension of its somewhat peculiar functions and their utility 
for those who are connected with steam engineering must in many ways 
and under various circumstances have had opportunity to observe the 
phenomena which concern its action We are, therefore, entitled to 


respect quite highly this useful combination, whose worth can never be 


J 


accurately estimated, since its chief V1 t yrevent certain losses | 


and accidents of variable character, and whose extent is the on 


ure of the loop’s value 





The Multiple Current. 
-_ 

A writer in Jndustries remarks that there are really two types ol 
multiple current motors ; in one the field magnet is separately excited, 
in the other it is excited by the armatur: 

In the first, or separately excited kind, the action is practically the 
same as in an ordinary single current machine, except that there is 


some tendency to start. The efficiency is the same whether the machine 


is wound for a double or a triple current. The only point to be noticed | 


in comparing the double and single current machines is that the output 
of a single current dynamo or motor is somewhat less because the arma 
ture is not fully utilized, some of its available surface not being occupied 
with wire. We find ourselves in opposition to no less an authority 
than Herr Dolivo Dobrowolsky as to the relative output of a tripl 
current machine when coupled with three independent circuits, that is 
to say with six leads, and when coupled to three leads. If the electro 
motive forces in the armature circuits vary harmonically, we find the 


output with a given number of armature turns, and the same size of 


instruments can be ins¢ 


I eu 

three circuits are run with on 
| troublesome, and. as far as 
culty Herr Dobrowols!] re 
| bring six leads from the dy 
in the three dependent 
three, and led round a tow) 
a tripie transformer may 
and Six secondary, he é 
three independent eireult 19 
formers can be used. as de 
ers will pe i Ut £ more ef] 
circuit transformers for ¢ 
riance with Herr Dobrowols 
transformers as to the dynat 
the copper s concerned 
current transtormer the welg 
higher etticien s obtaina 

Schuckert & Co. ¢ ) 
show some very nteresting 
Gramme armature in a 
be connected up to a con l 
way Connections ils 
contact rings, and a single a 
contacts are made at equal 


copper, and the same current density, whether coupled up to three | 


separate circuits or to three leads, will be the same. We will leave the 
reader to form his own opinion ; but, according to our view, the effici 


ency of the triple current n achine 1S high whetnper used aS a generator 


or motor. 

Passing to the motor of the Tesla short circuited type, we have a 
machine whose field is excited by armature reaction [t was pointed 
out some three years ago by the present writer that to make a Tesla 
motor efficient the armature wire must be large enough to carry the 
large number of ampere turns necessary for exciting the field magnet, 
and that the best way of meeting the difficulty was to make the arma 
ture large and to keep the air space small so that few armature ampere 
turns are necessary to excite the field It was suggested that the 
machine should therefore be made with an armature of the Pacinotti 
type. The Allgemeine Electricitiets Gesellschaft have come to the same 
conclusion apparently, but have gone further, adopting the embedded 
winding, which has the advantave of Pacinotti’s teeth without the 
drawback of producing useless Foucault currents that merely cause 
waste of power. If the loss by the resistance of the copper of the arma 
ture is kept down, there is no reason whatever to s ippose that a Tesla 
or Dobrowolsky motor is not just as eflicient as any other type 

It is urged that the triple current gives a more uniform field than the 
double, and that the triple current as used in Germany is, therefore, 
more efficient than the double as used in America. As the loss of effici 
ency due to the variation of the field throughout the period caused by 
a single current is not appreciable in the ordinary alternate machine. 
even when the armature reaction is considerable, it is hardly likely 
that there can be any loss to speak of with a double current. Moreover, 
the closed field circuit is itself of such low resistance that it takes cur 


rents which practically prevent any variation of the field. A Tesla 
motor with a double current may thus be made just as efficient as with 


a triple current It is moreover possible to design the closed coils and 


magnet poles so that the variation of field produces no waste of power 
by Foucault currents ; in fact, a machine could be made with no cur 
rent in the closed coils at no load. We do not, therefore. think that 


there is any great need for the determination of the efficiency of such 





motors: the chief fault lies not in the real, but in the apparent waste | 


of power. The magnetic circuit is excited by an alternate current, or 
rather by three alternate currents. The result of this is that the current 
taken by the motors is enormous, eyen when sma alr space machines 
are used 

The great want at present is an alternate motor for comparatively 
small powers, such, for instance, as 2-horst powel for use in cor nection 
with supply stations. In order to use the triple current a 3-lead system 
of conductors must be used. Thisisa very serious drawback, and the dif 


ficulty of measuring currents and powers in the circuits is a great evil 


lf six leads are used there are, of course, three independent circuits, and 


| as a dynamotor converting al 
| done with one al ature ! l 
| the VY cannot be I ace Og r 
| type of dynamo can be ace 
| We have given so much s 
rent, because so much has bee 
from il We have re icta 
great future before it, at i 
and as this opinion seems ) 
electrical engineering world 
it. The subject may be sun 
| For transmission of large po 
| from several dynamos in pa 
| parallel, the multiple curret 
lsmall because there is no diff 
| of cells. or by starting the d 
| current also has the adva g 
| what larger output because t 
utilized Thess small a i 
| by the extra cost of insulatin 
l the weight of coppe risthe s 
| single alternate current trat 
also feed lamps, etc., at ¢ 
| system. We therefore th 
| for ise in connection W a 
| We now turn to the case of 
assume that they cannot be 
let a supply company run n 
| of triple leads, involving 
| sumers, who hardly understa 
current The motors may 
verv efficiently, but the larg 
ifa high-pressure system t 
instance, if a 2-horse powe 
will need a U-norse powel 
this it w need a spe al n 
to supply the ext ng « r’e 
to make, and this adds to the 
exciting currents Dy conde 
this demands the irge trans 
Supplied Dy urge transfor 
trouble as lniess a ery al 


from three contact rings 


; 
Ww 
LWO ¢ 


distances, 


Messrs. Schuckert make ; 


and several! alternate curre) 


ture, The result is extr 
direct current dynamo, 
ean also be arranged to 
at the same time, if the 
such a machine can gy 


rents, and single, doun|l 


1 each n the ordinary way 
three leads the measuren 
.) a POSSIDI¢ lo get . 
idis It is possi bie 
ind to insert measuring 
The leads may then 
ince. at 2.000 volts 
f irranged th three } 
ts in tnen 
() t ple or three 
ead ¢ lit triple rre 
in thr single curre 
La ( l Weare here 
1 I ime arguments 
| gives the same eflicier 
. go ree closed Circuits li 
ro ibe reduceda ( 
f irrel transto f 
t In ivine i ( ! 
na ne The armature 
O ng direct curre! 
e Tron LWO Opposite Se” 
rent can ve oO ¢ 
S i tripie current can 
our connections are 
in be collected from four cor 
I t ti a direct current ¢ 
7 ict rings, a sup} eq i 


ne machine can Oe 


tself, and o 





aoubie or tr ple 1i lel i 
ntac rings are supp 
imo, or take aS a motor 


ie alternate currents 
ese into any othe 


i t ACchhineS Nave t 


rit » Lhe conclusion 
ea the Solution oO 
) osec to that o ne \ 
ob ced to oiyve reasous 
om Oul point ot t 


ind motor together | 


vehh machine Vill 


ie available armat 


at the station, Dut n the case 


rs ist mentioner 4 BR 
e exciting’ ¢ irrents do not 
nber or motors are ised 


re much more than counte 
stalling three wires, eve 
i cases In ad Whion 
S may sup irge motors 
end, without a compli ted 
e multiple current iSno a 
tor 
a notors on supply cire 
r the single currents In 
S t has to put aown a pec 
of complication, and p 
t 4 S ¢t eqi ot i Siriaoie i 
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ed not cost much more In the cas 
nultiple current allows us to us¢e 
ited system yf wires and transfor 
proba le demand for sma mot 
nile to alter a syste mere 
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current machine, to whose de 
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EMS OF INTEREST FROM VARIOUS LOCALITIES * 
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iving een’ constructed , } é é ) no ‘ escription Mr 
ts tan} aithough coveresc Sprag lt r 0 tio? og yas being 
rom 1542 on, the constant ort Sf uid Y « i coming very 
mstruction of other and arg nto f vas and was 
found that while it had ay wes mY { I \pril of this 
leet it Was not sufhcient veo nad | is we ( WZ ve will 
Onstantly increasing con ave 12 | ’ roing to reat portance / 








660 American Gas 


Light Aournal, 


Nov. 9, 189 





We have received only words of praise iIneveryv instance for the working 
and cleanliness of our gas stoves. We believe it possible to gain every 
householder on our system of mains as a consumer of gas for fuel, and 


we shall not rest satisfied until this is accomplished \ gas stove is 
essentially a poor man’s stove. Families in small houses of three or 
four rooms each can do all their work for as little money as other fuel 
would cost, and at the same time avoid the neonvenlence and 
discomfort arising from the use of the imbersome, wasteful coal 


heated range. So little heat is wasted in the use of gas stoves that 
their operation permits the cook to live in coolness in the kitchen 

Gas stoves iure also admitted by the owners of flat houses to be the most 
available means of cooking in such dwellings, and the residents agree 
therein, since there is in their use no unpleasant odor, no smoke, no 
smudge, as compared with the gasoline stove—to say nothing of the dif 
ference in respect to the item of one’s personal s ifety, as between the gas 
and the gasoline cooker. We have now on hand some very beautiful 
stoves for heating rooms, but in regard to continuous heating by them 
we have not said much as yet. For intermittent demands or needs, how 

ever, such as the heating of bath rooms, bed rooms and the like, they 
cannot be excelled either in point of economy or convenience. So also 
is it with the use of gas for power purposes—all the printing oilices in 


our city employ gas engines. Asa lighting agent we claim to, and actu 


ally do, give more light for the same money than can be obtained by or | 


from any other means. ‘The lights being capable of manipulation, en 
m r 


tirely under the control of the user, they may be used at any rate of | 


consumption consistent to the needs of the user.” The Press man, in 


concluding his account of the interview with Mr. Spragle, says: ‘‘ The} 


gas works and their belongings are kept up in a commendable manner, 
and would not be offensive were they located in any part of the city. 
The manner in which the Company has gone about the rebuilding of its 
plant certainly shows the appreciation of its owners and their expecta 
tion as well, that the growth of the city is to be in keeping with its past 
strides.” 


AT the annual meeting of the Consumers Gas Company, of Toronto, 
Canada, the following Directors were chosen: Samuel Alcorn, James 
Austin, M. Baldwin, G. S. C. Bethune, Henry Cawthra, George R. R 
Cockburn, M.P., Isaac C. Gilmor, George Gooderham, James Scott. 
Larratt W. Smith, Q.C., Thomas R. Wood and the Honorable Frank 
Smith. The Directors subsequently perfected the following organiza 
tion: President, Mr. James Austin ; Vice-President, Mr. Larratt W 
Smith, Q.C.; Secretary and General Manager, Mr. W. H. Pearson 


It is understood that, if such course has not already been determined 
on, the price of gas in the Carondelet district of St. Louis is to be re 
duced to $1.18 per 1,000 cubic feet. The Carondelet Company’s district 
is bounded as follows: South side of Meramec street to the River des 
Peres and thence to Grand avenue 


THE fraternity will be pleased to hear of the continued improvement 
in the health of Mr. W. W. Goodwin, who bears his ills with the equa 
nimity which characterized his most virile days 


AT about 9:15 A. M. of Sunday, the first inst., Patrick Seully, a fore 
man rigger, in the employ of Messrs. R. D. Wood & Co., was engaged 
to take down a derrick, used by his firm in the erection of a 2,000,000 
cubic foot capacity gasholder, for the Standard Gas Light Company, at 
its distributing station at 131st street, near 12th avenue, this city In 
taking it down, certain guy ropes were required, and one of these, suy 
posed to have been fastened by Scully himself, was found not to have 
been so adjusted when the most critical part of the operation was arrived 
at. When asked about it, prior to the time at which the guy would 


come into operation, Scully replied that it was all right; but when the 


strain of the heavy beam of the derrick came upon the rope, the latter | 


slipped and the beam fell, carrying others with it By its fall Seully 
was instantly killed, and a man named Wi iT Henry was seriously 
wounded. It was one of those accidents which occur on works 
under the very eyes and under the very direction of an « x perienced 


workman, for according to our information the poor fellow who lost his 


life was altogether to blame 


THE Rahway (N. J.) Gas Light Company is again performing the 
public lighting of that city, the new contract having gone into effect on 


the first inst. 


The following account of the gas and electric plants of the Charles 


town (Mass.) Gas Company is taken from a recent issue of the Charles- | 


town Enterprise “Less than 40 years ago the Charlestown Gas 
Company began to supply the citizens of this district with artificial 


| illumination The charter of the corporation was granted in 
it was six years later that actual operations were begun. Since: 


demand upon the Company’s resources has kept steady pace 


] 


increase in population of Somerville and Charlestown ; and 


7 1 
f 


tion of electricity as a means of lighting streets and buil 


promptly followed by preparations to enter a new and pract 
|perimental field The reeord of the Charlestown Gas Con 
been one of conservatism allied to progress. No step has be 
without a careful consideration of its importance, and no mov 
been made that has not justified the wisdom of making it. The 
capital has increased from $50,000 to $500,000, but the va 


| plant, the magnitude of resources, and the perfection of detai 





creased in a still greater ratio The works of the Charles 

Company are located at the Neck and on a portion of the Pi : 
that is rarely visited by the average citizen except on matters 

sary business And yet a visit to these works will repay anyon: 

| trouble, for there is much to learn, much to admire, and much t 

upon in the modern methods of evolving gas and electric light 


| plified in the most scientific manner by the local Company 
| erage visitor, as to a representative of the Enterprise who re 
| 


spected the works, the electric light plant is the greatest attrac 
| September 16, 1886, the Charlestown Gas Company began 

lare lights. Since that time the work has proceeded steadily an 
| uously ; there have been no interruptions or breakdowns, an 
accident has occurred Such a record is almost unparallels 
history of the electric li 


rht industry, and speaks volumes for thi 

ner in which the Company’s operations are carried on. Th: vas 
house is unsurpassed by any other of its size in the country. It 

45 feet, und contains five boilers, each of 125 horse power. Th: 

made by the Cunningham Iron Works Co., of this district, and 

| the latest improvements. The fittings are of brass. The smoke 


through a stack 100 feet high, 12 feet in diameter at the base, tape ¢ ga 


9 feet at the top, with a flue f 


feet in diameter from top to bottor 
|iron flue at the top of the boiler has a diameter of 5 feet, and effe 
disposes of the smoke from that source. The first installation of 
ight machinery was in the condenser room of the gas works, a1 
sisted of a 60 horse power engine, with two 30-light dynamos 
were afterwards transferred to the original power house, whic! 
feet long and 40 feet wide. Additions were subsequently mad 
| now the length of the building is 100 feet, or twice the original 
It contains 10 Brush dynamos, operated by five Armington & $ 
gines of 60 horse power each, and one Thomson-Houston dyna 
incandescent lighting, run by an Armington & Sims engine of 1! 


power. The incandescent plant is new, and with it 650 inca 


lights can be furnished. The Brush machines supply the arc 
rent and also incandescent lights from the are current by indiv 
tributors and in series. There are now about 200 are lights ar 
350 incandescents supplied by the Company, and the number o 
| steadily increasing. The power house presents a striking specta 


ithe evening’s work has begun, and Electrician William J. Ga 


| has been in the Company's service since the plant was construct 
gaged with his assistants in regulating and guiding the power 
ducts of man’s inventive genius. Superintendent Patrick Coyle 
whose direction the electric lighting department is so successf 
ducted, states that the demand for service is still unabated, and 

| ready plans are being made for further enlargements and for as 


tion of 135-horse power engines for those of 60-horse power nov 


Enough has been said to show that the electric light plant 
Charlestown Gas Company is equal to the best, and its servics 
be seen by thousands of people, is unsurpassed. But, says the 
while the Gas Company is thus keeping step to the lively mus 


tric lighting,what has become of the field which it once exclusi 


tivated ? Is it it getting ready to abandon it? Ask those who liv 
a stone’s throw of the works if the indications point toa dimit 
the quant ly of gas made and consumed Ask Messrs. R. D. VW 


Co., of Philadelphia, Pa., who have a contract for building a 

holder, with a capacity ol 250,000 feet, and who are already ere 
The tank, which is to be of steel, will be a novelty in this part 
country. It will be 88 feet in diameter, and the plates at the bot 
be three-quarters of an inch in thickness. It will be 23 feet in 


The holder will be of the double lift order, supported by 10 


umns. The whole work is to be finished by the middle of Di 
Already the Company has a holder of 200,000 feet, with an a 
one of 75,000 feet, on Chauncey place. The demand for gas ke¢ 
with the call for electric lights,and especially in Somerville 


building operations are brisk. The Company is not restricted in 


lerville field, but there is an unwritten agreement by which it sup 








Vv. g, 1891. 








The 


It is impossible in the 


ction on its side of the Boston and Lowell Railway's tracks 
lige Gas Company takes care of the rest. 
limits of a newspaper article, to do full justice to the magnitude 





lustry of this importance 3ut it is possible to present the 


facts, shorn of techaical details and prepared for the casua 
and it is not only possible but necessary that due credit should 
n to the men who have made this local industry the success that 


The 


Hunrewell, is one whose reputation as a gentleman of letter: 


roved to be. executive head of the Company, 


storian of exceptional accuracy has not been 


e of his interest in this purely local and commercial enterprise 
ever since his connection with the Company shown a commend 
rit of progressiveness in conducting its affairs, and has not beer 
g appreciate the necessity for liberal methods in dealing with th 
For years George B. Neal has been Treasurer and Manager of 
npany, and the fruits of his wisdom are as enduring as they ar 
He has been fortunate in his lieutenants 

ent of the Company, and Richard C 


Both are tried and true men, and 


Patrick Coy ie Supe } 


yvyle, Superintendent « 


each has labored loyally 


mpany’s interest for many years.’ 


Asheville (N. C.) 


iking troubles are at an end, and its consumers can rest assured 


Light and Power ( Jompany announces that its 


heir supply will not be interrupted in the future—the near fut 


Are 
rate, 
handsome office structure of the Nashville (Tenn.) Gas Company 
s badly damaged by fire, on the morning of October 30 The press 
ts says that the loss amounted to $35,000 
M. 8S. Hart,who since July, 1881, has acted as Secretary and Su 


tendent of the Las Vegas Gas and Cok 
as, N. M 


e Company, of East Las Ve 


writing under date of October 29, says ‘*T desire to state 


have tendered my resignation as Secretary and Superintendent o 
take etfect Ist. 


gas and is devoting its time to 


‘ompany, the same to November The Company 


ped the manufacture of furnishing 
ic light to its patrons. However, I believe it is only a question of 


intil the citizens will want gas (the old reliable) again 


HART is engaged in the business of plumbing and steamfitting 


egas, and in the sale of all supplies, fittings, ete., connected ther 


Duluth, Minn., 


f purchasing the plants for the supply of gas and water to the 


authorities of have been considering the advisa 
ow operated by the Duluth Gas and Water Company, in order that 
To secure an estimate 
T) 


me might be carried on for public account. 
value of these plants, the authorities retained Mr. Chester B 


a 

vis, C.E., of Peoria, I1ls., and that gentleman completed his investigatior 

vards the close of last month. He reports that the total value of 
same to the city would be not less than $2,000,000—at the 


nt time ; and adds that if the ratio of growth of the city be main 


| that value would be increased to $2,500,000 in the space of five 
He estimates the gas plant and franchises to be worth $650,000 
1 recounting the plant details in this division of the Company’s 


erty, he says: ‘‘The generating and storage works consist of a 


ete plant on the Meeze system, having generating capacity rate: 
it 280,000 cubic feet, and in addition, two I generators, each of 
{ capacity of about 120,000 cubic feet of 
feet per 24 hours. The holder has a capacity of about 200,000 cubi: 


[In the 


lannery 
making a total 520, VOt 
b lhe arrangement and condition of the works are good 

iting system the mains vary from 2 to 16 inches in diameter 


ire mostly of cast iron, and there are in all 149,639 feet, or prac 


284 miles. The cast iron averages heavier and stronger than that 
ge illy used in gas works. There are about 140 gas post services in, 
out 40 posts standing. At slight expense all these could be place: 
lition for effective use 

Council has 


that 
its 


e this was written we were informed the City 


d the offer of the Company to sell plant to the city for 





iS 000, and that a special election will be held on the 19th inst., for 
rpose of approving or negativing the Council’s determination 
Pressure in Gas Retorts 
— 
jas World says that at the last meeting of the Bavarian Gas 


ition, Dr. E. Schilling read a paper on the above subject, in 


; 


after remarking that the most various mishaps—plugging of the 
ng main, thickening of tar, excess of graphite, small output 
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ad gas—a ¢ ributed to ‘* pressure in the retort,” 





é went on in exceedingly important circum 
al A me off freely, and facilitates the 
assing Ove ite volatility, so that the tar is 
ereby rend e low pressure also facilitates dis 

W hi te f 20° in the boiling point is the 

seq nence to lower the boiling point by 

one 76 to 404 cm. of mercury. What 

ur : ave been very seldom measured. 
nvestiga pressure-curve fluctuates above 

and ow tself presents numerous minute 
allo! it ceed a few centimetres of water, 

nd appear t int of perfect iniform action in 
e essure are in any case probably 

) ullloa sses going on in the retort. 

e state of a ferent when there is an obstruction 

n front of t roduced is not immediately with 
iwn, and a ved Then there is a greater pro 
ction gra y of the retort walls plays an 
ortant ssure may possibly draw air in 
rough tl pressure will drive gas through 
hem W hat tort walls In order to investi 
ate this, the e an ascending main of a retort at 
ork inder pressure, by a lateral pipe, 
nto the ascer ty retort. The amount of gas so 
ed il as mea s enabled the escape of gas which 

k place ' yas maintained in the retort to be 
neasured ged that there could be no escape 
yf gas exct { é The retort had been at work 
rr 44 mont , t} with graphite. It was first tested 
is it stood (1 t ¢ | its fine cracks filled up (II.) ; 
then charged a ter 24 hours (III.); then similarly 
‘xxamined a iming that each retort produced 

es of loss were, under the various 
yns stated a ious pressures, the following :- 

IV 

U.4 V0.4 

ye 1.4 

2 2.4 

1.{ 3 ¢ 

4.< 

: “as 

able Y. | S.d 

11.0 y¥ 0 
Ww) e pres etort well lined with graphite, the 
ogs is verv sma " ire it 1s ist over 1 per cent.; and 
ibove it press s rapidly. Freshly cleaned out 
retorts los right to an appreciable extent 

t 24 hou hin layer of graphite is deposited. 
rhe increast en the rises is very manifest 

On the whol " ~ pressure act ally observed in 
normal Wo! I I ance but obstruction both detains 
the gas in the heat a é e loss due to porosity of the retort 

4 

Mark Gas Securities. 
- 

I va week was steady to strong, the 
former rema : i ated, which barely held its own at 
or abo é e onasmaller scale than those 
of the wee o bea settled feeling now that 
the e} , this ha After the dividend of 
June last was de é at oI Remembering this, 
the es , ‘ is apparently increased in the six 
nonths. accor irre ms—100-1004—-14 per cent. Mutual 
and Equitable a d is about as before. We have 
nore ru rs a consolidation of the gas interests 
of Ne Yor 7 act, ft bar to i in agreement is the 
excessive ca rd Compa that is, it is difficult 
o cause hi accept the estimate of the Standard’s 
propert 4 owners 

Brooklyv1 , ar change in values, old Brooklyn 
yeing in , 2 percent., which is payable now 
This is the 1 n stock made in the past year, but 
his resumpt e the Company in the regular lists 
again. It er cent. in the next twelvemonth 
( wo pa . Baltimore is stronger, at 454 to 454 
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Gas Stocks. 


-_ 


Quotations by Geo. W. Close, 
Dealer in Gas Stocks, 


Wai York Crry 


Hroker and 


l¢ ST NEw 


N 


All 


communications will receive part r attenth 


ee 
Ge The following quow $s are based on the par value of 


$100 per share. _4e$ 


Capits P I Aske 
Consolidated..............%35,430,000 100 OL 1 
Central....... 900. 000 50) ) 
Scrip.. 220,000 
Eqguitable......... ; +,000,000 100 1% 
7 Bonds....... .. 1,000,000 LO 108 
Harlem, Bonds....... 170,000 
Metropolitan, Bonds 658,000 1] 
* Eee 00,000 100 2 
Bonds. ...... 1,500,000 LO L102 
Municipal, Bonds.... 750,000 
Northern. ...... 
Bonds.. 150,000 LOO 
Standard Gas Co 
Common Stock »,000,000 = 100 j 
Preferred. ° », VOU, O00 UU oP 
WN ccceckesaetentun 0 11 
Richmond Co., 8. [ 546,000 0) 
is Bonds... 20, 001 
Gas Co’s of Brooklyn. 
Brooklyn.........+. 2,000,000 25 
OHIBONS cccccecccecee 1,200,000 20 s 
5S. F. Bonds. ZU UUU Lot ) 
Fulton Municipal... 3,000,000 100 112 11 
. nied Bonds. 500.000 102 
Peoples ...... Dciicaariens 1,000,000 10 7) 7 
Bonds 7's 565 000 iM) 
" si 6’s).. 4.000 100 
Metropolitan ee wee 870,000 100 } 5 
“ Bonds (5 70,000 Ov 
PMO itsisccens P 1,000,000 25 120 
oP’ ie csapatuaeness 700,000 1000 100 
Williamsburgh ....... : 1.000.000 50 107 At 
si Bonds... 1,000,000 104 
Out of Town Ges Companies 
Boston United Gas Co 
Ist Series S8.F. Trust 7.000.000 1000 84 RI 
2d + 000,000 1000 70 74 
Bay State Gas Co 
Stock 000,000 0) ( 
} Income Bonds 00,000 LOOK s 2 
| Buffalo Mutual, N. ¥ 50,000 100 10 11 
Bond 200,000 1000 5 100 
Citizens, Newark 1,000,000 0 155 160 
hy ‘** Bonds 15.000 i 
Chicago Gas Comy ny » OOO O00 “) 7 
é Chicago Gas Light. 4 
: Coke Co 
G't'd Gold Bonds 650.000 1000 eT) g9 
Equitable Gas & Fue 
Co., Chicago, Bond 00.000 1000 
People 8 Gas and Cok 
Co., Chicago 
lst Mortg ore , Luo 10 OOO L(x 
2d 000 1000 100 
Consumers Gas Lig 
Co.. Jersev Cit ? wy On | 2 
Bonds 0.000 LOK 70 iD 
Cincinnati G. & C. C 00.000 100 9 
Consumers ‘Toront 0) ) f 2 
Central, S. F., Cal 
Capital, Sacramento, ( »s 
Consolidated, Balt 1. 000,00 ( 5 15 
- Bonds 100.000 107 7 
Citizens Gas Lt { 
Rochester, N. \ 1, OOF 8) 110 
Bonds.... ON 
Kast River Gas ( 
Long Island City OU LOO LOO) 105 
Bonds p00, Of 100 100 102 


Hartford, Conn.. , 750,000 25 109 114 
Sermey Olt y....06s 0000 750,000 20 180 200 
Louisville, Ky... ; 2.570.000 0 125 130 
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Little Falls. N. ¥ 0.000 1 SELP-SEALING MOUTHPIECE pe 
. Bonds 25.000 , New York (¢ b 
Laclede Gas Light ¢ } ; ake 7 
PAR AND CARBONIC ACID EXTER, , S 
St. Louis, M: ° . 
‘ } 
( mm Oo! st pi hdd bh) ~ 
AMUONTA CONCENTRATOR 
Prefer 2.500.000 vor ’ MI 
ON issn avewen 1 034,401 5 GAS METERS, 
Montreal. ¢ nada 2 OOU. 00 LUI s bee 
a 
Memphis (Tenn. ) Gas 750,000 10 N 
Bonds 240. OO LO ; whe ; 
New Haven, Conn x 1 
Oakland, Cal t \ 
‘ Ni | 
" I ict t P 
° 
" 2 : Pp 
Advertisers Index. 
WETTER DIALS. 
GAS ENGINEERS. = 
New ¥ ( EX HAUSTERS, 
" e, N York ¢ t »f 
Ne ) ty : 
. erg 1, I 
r ¢ } \ 
CHEMISTS, ‘ 
Wondinas. New Tork’ STEAM BLOWER FOR BURNING BR a 
GAS AND WATER PIPES. 
GAS COALS, 
Mellert ir iT Mac e hte 
ng Ag N. ¥ é 
I ( ( ir s, : , 
M. J.D New ¥ ( : 
( Ager a 
R. D. W & I a.. Pa 
W } & Macl ( N 
7 K 
ilds ( | s, Pa 
' Steel Co.» ( CANNEL COALS, 
PROCESSES. chert 
Na a] ul Fuel ¢ ( i 
ra elcome id Ba ANTHRACITE COALS, 
i Gas l rovement C*¢ PT ey . x ‘ 
Hartf Con GAS ENRICHERS, c 
GAS WORKS APPARATUS AND 
CONSTRUCTION. RARROWS, 
R & Sons, New \¥ 0 
t W B klivt N 
ntinenta Y COKE CRUSHER, 
D> x | I i Pa 
} r Murray Mfg. ¢ rt Wa ‘ 
Mfg. Cincit 0 VALVES. 
| tt, Hayward & ( Sa re, M ( 
Morris R & « I iP | . \ 
) s& Fa Mfg. ¢ Wa M 
Db. W © ( i l a ( { ers t Ir 
i i f ( mo wo, | \ 
she P er { A New Y k { 
Br Naw York City GAS ENGINES. 
ed Gas I ent ¢ Phila.. I x ( i I 
N nal Gas Light and Fuel ¢ ,» CO if ; 
Berlin Iron Bridge Company, East | ENGINES AND BOILERS, ‘ 
INCLINED RETORTS, ‘ Bost Mass 
ie Fire Brick Mfg. Co., St. Louis, M E 
i ssell Mining and Mfg. Co., St s, M GAS LAMPS, A 
y 2 , \ aN 
GASHOLDER TANKS. - - Ma 
Ww. 0. Whyte, New York City PE RIFIER SCREENS, 
J. P. Whittier, Brooklyn, N. Cit 
GASHOLDER PAINT. GAS STOVES. 
The Government Waterproof Paint Co., Bos , I 1 . ‘N York and | 
Me ( I 
RETORTS AND FIREBRICK. Ka tie 
Gautier & ¢ Jersey City, N. J Wl " Mar rts ng ( 
. ¥ Sor New K Cit k ( ( Lo ’ 
i W ebe N ) K (it ( ( I 
‘ Fire B k Mf ( s M —— 
und Fire Br \ BURNERS, 
] & © Br I i I 
s ( l 3 I 
M & 5 N y ( 
Fire B ‘ . STREET LAWPS, 
} ker M gyand M { ~ ‘ - . " 
< | k Works, Bos M Mfc. ( Ni \ ( 
v s. 
CEMENT PURIFYING WATERIAL. 
& tr kivn, N. ¥ 
: g ind Governor Co., New ¥ W 
SCRUBBERS AND CONDENSERS, é il Works, Brooklyn, N. ¥ ‘ 
Page, York ( 
: : ELECTRICAL APPARATUS. 
) X ( i i 4 ‘ N. ¥. Cit 
a i& Sons, Ne Y k ¢ 
ros Br ae , ( I Wayn It 
‘ == wes prOOR I yn, . . ins é ( Ne irk y. J 
a" 





REGENERATIVE 
Bartlett. Hayward & Co 
Brede New Y 


FULRENACES, 


Baltimore, M 


Cr 
POSITION DESIRED 


rk City 


] ia & jersey City. N = . 
eiteeeibinetie Wineiiind Ute Ga Uh, Kinin te As Superintendent of Cas Wo'ks; 
GAS GOV ERNORS, B i y experienced in the details 
Connelly [ron Sponge and Governor Co., New York City 671) tu t tributior r as Superintendent 
Fred. Bredel, N. Y. City 67 and | unt Best of references Address 
Wilbraham Bros., Philx., Pa 7, ‘ RS care tt 





— 





v. 9, 15Q1. 
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POSITION WANTED 


MAIN PROVING APPARATUS. 





RINTENDENT OF SMALL GAS WORKS cake to order CAP RURNERS to om | 
nf | “ e detalis nder a stated pressure me 
7 ere Also, SERVICE CLEANERS, 
A. W., 
WANTED, 
Small Gas Exhauster. 
ect vi ng nd 
Wik Ka Gan An tneene es VOLTMETER 
1 Ani Sa = 


DRII 


Tio Gas Companies. 


PUMPS 








Cc. A. GOEFRORER, 


248 N. Sth St., Phila., Pa. 


Trays for Iron Sponge or Oxide of Iron 





The Weston Standard 


S AND AMMETERS. 





FOR SALE. 


Two Purifying Boxes, 


A Gasholder, 


ST. JOSEPH GAS AND 


MFG 


K. M. MITCHE! 











CHURCH’S TRAYS a Specialty. 





ESTO FI IT] 306-310 Eleventh Avenue, New York. 


| Str yon ke the Cheapest and Strongest 
HOt ULL SOLTED TRAYS IN THE MARKET 


illiam G+ WW 
aeed ine WL, Ot 








NOSES G. WILDER, MEGH. ENGH 


816-18-20-22 Cherry St., Phila., Pa. 
Volumetric Lamp Governors G A 


GAS LAMPS & HIGH-POWER BURNERS 





AND 
BI 


STREET LAMPS A 
GENERAL USI 


ind 


RNERS IN ALL SIZES 


HORIZONTAL 


GOVERNOR BURNERS | 


GOVERNORS FOR ARG 


OTHER COMMON 


Governors) 
| l nie [ Ss 
I , Ete. 
pane 
on the 
’ R 


CHICAGO GAS STOVE COMPANY, 


MANUFACTURERS OF ALL KINDS OF 


Cooking c& 
EFieatingsg 
Appliances. 


P. Cc. VAN WIE, Manager. 








“0 McNEI 
inp | Q 





| 
| 
| 





2 Zz 


t for charging or drawing hot 


on the floor. Can carry 


L’S BALANCED CHARGING BARROW 


STEEL WHEELBARROWS, 
GRANT McNEIL, 


h Union Street, 
AKRON, OHIO. 





Coal Tar Genealogical Tree 





MR. T. VINER CLAREE. of London. Hims. 


Having compiled a novel Chart or M Ap 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


rm of a Genealogi 


limited 1 


al Tree, ine 


iumber of ec 


>| iding all the prod icts discove red oO 


ples 


in Colors, mounted on Linen, with 


A. M. CALLENDER & CO., No. 3 


> | 
vO 


ting to near 700), offers for sale a 


sent to 


2 Pine Street, N. Y. City. 
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The Continental Iron Works 


PHOS. F. ROWLAND, Pr nt tHOS I ROWLAND, Jx., Secretary & Treasure ar. WARREN E. HILL and CHAS, H. CORBETT, Vi 


Tate et oi 0280 sor * BROOKLYN, N. YY. 
oxen FEE RRO - 


GAS HOLDERS, 


SINGLE-LIFT and MULTIPLE-SECTION GAS HOLDERS A SPECIALTY 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINGS, RETORT LIDS§, 











RS arm RA rN Et (EE 


Hydraulic Mains, Condensers, Scrubbers, 


PURIFIERS, VALVES, Etc. 


SELF- SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retarts. 


Reliable Gas Heaters. 


FINEST IN THE WORLD. 


HANDSOME, : 
POW HREU L. 
PROGRESSIV § 


In Construction and Artistic in Design. 














Offered in all styles and sizes of Illuminators or Asbestos Flame Plates 





— ae Gots: omnes. 


In Antique Br , Brass or Cop} finish, o1 hea Black ided with Cold ; 
Air Return Flu 


GREAT HEATERS. 


Fitted for any kind of gas 





SEND FOR CATALOG. 


THE SCHNEIDER & TRENKAMP CO., 


Cleveland, Onio. 
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Jewel Gas Stoves 


ARE THE BEST. 


10 GAS HEATING STOVES, 


Prices, from $4.50 to $16.50. 


55 GAS COOKING STOVES, 


Prices, from 75 Cents to $65.00. 


_ 














Soma for Cataios: ana DWiscowunt. 


i) GEORGE M. CLARK & COMPANY, 6 


> 
SH 


157-161 Superior St., Chicago 








CHAPMAN VALVE MANUFACTURING 60,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bic, 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Guaranteed. 
WORKS & GEN’L OFFICE: TREASURER'S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mas 


















OFFICE AND WORKS, 
‘51 Kiver Street and 67 to S3 Vail AvV., 
TROY, N. ¥. 


a 


Rappleye’s Rheometric Governor Burner, 

















: ie Ses 
= fe Cw 
5 Hi § 8s a fa ~ 
Fa 
; ] anial Dei a to ba 2) ca 
Free Sample and Special Price to Gas Light Companies. £2 oe 
: is Sg Ce 
i f a= + [ins 
| f ‘ m _ =— ro & 2s 2 
N elie OFFICE BOARD OF GAS TRUSTEES, WHEELING, W. VaA., Ma xp ¢ eH m 
aS Mr. H. W. Rappueye, Philadelphia, Pa. G2 aos 
wef 1} IN Dear Sir—Replying to your letter of inquiry, I would say tha aS we ae 
C ol mY: been using your Rheometric Governor Burners for the past s {m” Poe a 
i Cc . “1 ‘ 3 - @ ec g 
at = : find them to be the best Governor Burners ever introduced. as we Sok z 
| aes TS all kinds on our public lamps and buildings As our sto c S$. Ss e6 se 
>] — please forward us one gross per Bb. & QO. express, and o re i a) be ha 
; . = - @ on 
i Yours truly, \ SEAM Id ¢g QAsz<ed 
+ 4 ® |.& 2s 
| 294 ee be 
? % Oo @ OA Ps 
un _ _ i H. W. RAPPLEYE, 2814 Poplar St., Phila , Pa, t< 2 Poa ag 
mY - enitg 
> 













standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. CO L,Hi V Bid INT D. OELI©O 
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PHOS. F. ROWLAND, Pr nt CTHOS. F. ROWLAND, Jr., rer. WARREN E. HILL and CHAS. H. CORBETT, Vi 


re 02868 Fo *“ BROOKI-YN, I 
nerere st O1Orehitceee xy ~ 


GAS HOLDERS, 


SINGLE-LIFT and MULTIPLE-SECTION GAS HOLDERS A SPECIALT! 























BENCH CASTINGS, RETORT LIDS§, 


Hydraulic Mains, Condensers, Scrubbers, 





PURIFIERS, VALVES, Etc. 


'SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retarts. 


Reliable Gas Heaters. 


FINEST IN THE WORLD. 





HANDSOME. 
POW HREUL, 
PROGRESSTIV 


In Construction and Artistic in Design. 


Offered in all styles and sizes of Illuminators or Asbestos Flame Plates 


ons nharenaed poguiendl ee. 


In Antique Bi , Brass or Copper fi or plain Black ided with Cold : 
Air Return Flues 


GREAT HEATERS. 


Fitted for any kind of gas 


SEND FOR CATALOG. 


THE SCHNEIDER & TRENKAMP CO., 


Cleveland, Onio. 





The Continental Iron Work: 


Wrought Iron Gas Holder Tanks, 














ll 


— oa 
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Jewel Gas Stoves 


, ARE THE BEST. : 
10 GAS HEATING STOVES, “Qs 


Prices, from $4.50 to $16.50. 


55 GAS COOKING STOVES, 


Prices, from 75 Cents to $65.00. 








and WDWiscount. 





Soma for Cataiog= 


| GEORGE M. GLARK & COMPANY, 


MA KO FIR 


157-161 Superior St., Chicago 















MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bie, see. 


Also, Cate Fire Hydrants With and Without Independent 7m 
Nozzle Valve. All Work Guaranteed. pc 







} 


WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass "es: 













OFFICE AND WORKS, 
iver Street and 67 to S83 Vail AV., 
TROY, Ne Ve 


s 


Rappleye’s Rheometric Governor Burner, 





O am oS os 

a nae 

5 a.) di. 

ae mies 

sn) Del fe : ft. ania Og ve Oka 

Free Sample and Special Price to Gas Light Companies. 2 $ ge. 

> = & Oo 

- Fe Cis 

3 Gas T f Ww. bo 3 ae 

OFFICE BOARD OF GAS TRUSTEES, WHEELING, W. Va., M o> & we 

Mr. H. W. Rappueye, Philadelphia, Pa.: = oe 

oie Galea a Res SRR, SRE ry, T a 5 Oo > Rad 

Dear Sir—Replying to your letter of inquiry, I would say tha aS mw oe 
been using your Rheometric Governor Burners for the past 7 ecw al ae 
. "| > } a ¢ ec ‘J 
find them to be the best Governor Burners ever introduced, as we Om ote 
all kinds on our public lamps and buildings. As o 2 > hy 3 oO = 
please forward us one gross per B. & O. express, and obligt a 5 oa me 
Yours truly, A. J. SEAM oP dq aged 
. i a ee 
— jd oe & 
so 4 git - 
ty ae — c 
H. W. RAPPLEYE, 2814 Poplar St., Phila, Pa, 04: cake 
>U 5S enw so 

x > 








Standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. © Ly Hi V H ) \ ‘ IN I, ORI). | j 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasi iEO. H. SAGE, Secretar 


mt BERLIN IRON BRIDGE CO. 











































This illustration is taken direct from a photograph of an iron building built by us for the Franklin Moore Company, at Winsted, C 
The building is entirely of iron, not a particle of woodwork being found anywhere in its construction. The photograph is taken from the ro 
in order to » ence the arrangement for carrying the gear, shafting, etc. The trusses are connected by iron purlins, and the whole building is 
covered with corrugated iron. Write for Illustrated Catalogue. 


Office and Works, BAST BERLIN, CONN. 


GASHOLDER PAINT. Fiel and lis Applications 


Use Only By E. J. MILLS, D.Se. F.R.S., and F. J. ROWAN, C.E. 
by others, ncluding Mr. F. P. Dewey, of the 


THE COVERNMENT WATERPROOF PAINT. Smithsonian Inst., Wash., D.C. 


+ PLATES, AND 607 OTHER ILLUSTRATIONS. R A 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7-50. 


THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mase a. m. caALLENDER & CO., 32 Pine St., N. Y. 





Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 














water Gas! Fuel Gas! 


For all Manufacturing Purposes. Generated from Bituminous Slack, Anthracite Coal Dust, or Coke Breeze, by 


THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and Henry Disston’s Sons’ Saw Works, Tacon) 


The Cheapest Gas Generating System in the World. 


Utilizing any Kimd of Low-Priced Coals 
NOVEL IN DESIGN, MODERN IN CONSTRUCTION, SIMPLE IN OPERATION, PERFECT IN RESULTS. 5 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. 


Or Murray Will Hotel. New York City. 





: 5 : } CG In Three Volumes. Price per Vol., 31% 
ing Ss rea LS@ on oa as. Sold either by Volume or in Sets 
A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the ma f 
ture and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas I é C 
and of Gas Cooking and Heating Appliances, A, M. CALLENDER & CO., 32 Pine Street, N. Y. Cit 
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GAS STOVES. ‘GAS METE RS. G AS. STOV ES 
Established 1834. Incorporated 1863. 


MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of a!! Kinds, 


ndard 3 Pre t Dry Meter Ny Standard 2 Diaphragm Dry Meter 


Apparatus for Testing the Quantity and Quality of Gases. 















S | 
; Meters for Measuring Natural Cas. 
s. MAN UFPACTORIESS, | : 
508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 

.. Nos. 244 & 246 North Wells Street, Chicago, Ill. : 

5 etn: S . 
— AGENCIES, 
$10, No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, Sx Francisco, Cal. 


No. 810 North Second Street, St. Lo Mo. 





CAS STOVE SHOW ROOMS, *%c. 242 Sixth Avenue, New York Ciiy. 


a a Bea: 
A ETE LE BBE: 
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We 


All 


S. S. 


will take 


lan; ges ol 


ROOTS’ NEW GAS EXHAUSTER. 

















pleasure 
and CAS COVERNOR, all « 
PASS se ealuatin and PIPE Fl 


ri} 


TOWNSEND, Gen’l 
COOKE & CO., Selling Agts. | 


J 
L 


TTINCS, 


any 
nia M 


Agt. } 


163 & 165 Washington St., N 












CAS EXHAUSTER, ENCINE 
CAS VALVES, BYE: 


t Suit the exhauster room or malin conne 
lt ed. a ready o together. 


- P.H.&F.M.ROOTS CO., Connersville, Ind 

















A 


general demand exists, 


and small Gas Works, 


DoLn 








THE WALKER TAR « CARBONIC ACID EXTRACTOR 





very in large for an apparatus that will be absolutely efficient in the rem 
of the Tar which passes the hydraulic main and condenser. Many attempts have been made to accomplish this, but, I believe, wit 
success, until the introduction, six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. D 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Cont 
of Europe and in other parts of the world Several have been erected in the United States. 

‘The C. & W. Walker Tat 1 Carbor Acid Extract en in operation years, and IT ha i several k f apparatus and every expedient which |} 
these works for the past six weeks nd is ! ngualitied s It1 Sey \ »>my atte! i ng with the Ity, but without success. The Wa 
particle of Tar trom the gas pret w thy Vy } rge } paratus pies iratiy smalls s less expensive than other syst 
centage of the Carbonic Acid. 1 also fe e sur t mat juires ttle a I I car he seal, and have an automatic tar 
and deposit of Naphthaline, be« st } i t ilve | rar | sil spensable to gas makers 
pages from this cause. Thes k " ( \. GERDENIER, Supt. Bridgeport (Conn.) Gas Lt 

This Tar Extractor will perform its work ibout one-fourth the usual back pressure heretofore required. It is simple in construct 
and can be supplied at a very reasonable price—less than any other ever before introduce Satisfactory results guaranteed in every insta 


GEO. SHEPARD PAGE, Sole Agt. for the U.S., 69 Wall Street, N. Y. City 
















rece} 


KING'S TREATISE ON THI MANIT 
GAS Three vols.; $10 per ¥ 
GAS MARC FACTL RE, by W AN 
numerous Engravings and P 

TECHNICAL GAS ANALYSIS. §& 

GAS CONSUMER'S GUIDI 
GAS MEASUREMENT AND GAS MET 
HARTLEY $1.60 
GAS CO INST ol S HANDBOOK 
18mo.. Sewed, 20 cents 
PRACTICA rREATIS!I 
v ty ‘ cE. E. P , bas 
CHEMISTRY LUN 
\CTICAL TREATISI N 
STRAINS VY IRONW 
Phe above W t 
abo, ¢ DTiCces, Wi 


ACTURE OF COA ARR 


ths 


AN AND MACHINERY. oS. 
HISTORY AND USE, by PROF. Ti 
. AS WORKS OF LONDON, by Col 
4M | ‘ ION, by JOHN 7 
Ml IN by F. H. Wi 
~ t VW 
. " ) MANUFACTURING COAI 
. @ 
f A MEN SMALI AS WO! 
WW 
AT { ~~ 
Poy lt elpt OT 


\NGEMENT, CO 


SCIENTIFIC BOokKs. 


VS CTION DISTI LLATION OF COAL TAR AND AMMONIACAL 
y GEO. LUNGE. New Edition. $12.50, 
$3.5 A TREATISE ON THE COMPARATIVE COMMER( 
ES OF GAS COALS AND CANNELS, by D. A 
2 Sy ‘ [ $3. 
S COMPANIES DIRECTORY, 1891. $5 
AS AMERICAN GAS ENGINEER AND SUPER 
ENT’S HANDBOOK, by WM. MOONEY >3. 
t:AS ENGINE INDICATOR DIAGRAM Ww. | 
MINA AN HEATING GA W. BI 
TESTING ES AND PIPE JOINTS M. M 
‘ 5 AN CAST RON \ 
ENGINEERING, by 
T4 } ] 1] 
( it sel Vv} postage must be ada 
} , . 
Oy [ \\ > nat ma De Cesire 
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THE UNITED 
GAS IMPROVEMENT CQO. 


DREXEL BUILDING, PHILA., PA. 























Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 
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Standard “* Double Superheater"’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 
Hrectors of 
WATER GAS PLARN Ts 
? + 
(Hither Independent or Auxiliary to Coal Gas Works), 


JSING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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ual NATIONAL 
GAS LIGHT AND FUEL CoO.. 
No. 52 Lake Street, Chicago. 


FREIDK HH. SHELTON, Managver. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


THE SPRINGER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR, AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 























GASHOLDER TANK GONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 











— 





S 





it = =: ane OS ge SS 
" — > = al - —— p 


Tank Excavation and Mason Work. 
Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 





, a | 
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VHAT OUR CUSTOMERS SAY OF IRON SPONGE 


Nov. g, 1891. 











OLUMBUS, O. I regard the Connelly Iron Sponge as the best TROY, O Spon nny Gas Company. 
n of oxide of iron of which I have any knowledge. is as good me, pa far less labor connec Pb 
E. MeMILLIN, Eng’: with it R. A. Dittmar, Supt 
IHIO PENITENTIARY, I take pleasure in saying that the WOOSTER our [ron Sponge about 8 months 
n Sponge bought of you two years ago, and which has been in con with entire satis! ill continue to use it as long as we 
nt use ever since, has given entire satisfaction. It doesall youclaim can do so wit es e have had thus far. 
it; in fact it reduces the cost of purifying to almost nothing—which W oosTER Gas Lr. Co. 
tainly A Sz ac E . P. GREEN, 5 ' ' 
tainly ought to be satisfactory R. P. GREE ipt HAMIL] n using your Iron Sponge for the 
INCINNATI, O. Our experience shows that by the use of Iron _ past 5 years « » lime with it—and it affords us pleas- 
onge in place of lime we have effected a saving of 1.4 cents per M ire to testify to its mer resent lot has been in use now over 
cost of purification. A. HICKENLOOPER, Prest 16 months D. H. HENSLEY, Sec. 
SANDUSKY, O. The Iron Sponge has been a great advantage MANSFIELD, O ympany has been using your Iron 
d saving to us over old method. THOos Woop, Supt. Sponge for 2 years in o ; for purifying. It has been very sat- 
: - . ; : : isfactory nd we ild how to get along without its use. 
CADIZ, O. We have been using your Sponge for five years with ; =a - a 
; , 5 k : GS ARRIS, Su 
itire satisfaction, and at about one-fourth the cost when we used lime : - 
r purification. A. N. Hammonp, Supt PORTSMOUTH ive been using your Iron Sponge, and 
LOGAN O. We have no desire to go back to purification by lime so far uf has give tetvon J. W. SMITH, Sec. 
A. Mic , Sec , : , 
A. MICHIE, Sec PAINESVILLI ) ive used your Iron Sponge for the 
LIMA, O. We have used your Iron Sponge for two years, nothing met 2 years, an to use it It gives perfect satisfac- 
se, and are entirely satisfied with it. Lima Gas Lr. Co. J. W. ALEXANDER, Prest. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 111 Broadway, New York. 


Wilbraham Bros.. IRON MASS 


PHetLA... re e.. Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, ‘yin: chemical Works 


JOHN SCHRIEVER, Manager. 


The Best Governor in the Market for Rotary or = Grevhpoint Ave. & Newtown Creek, Brooklyn N.Y. 


Steam Jet Exhausters. JARVIS ENGINEERING CO, 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 


Wilbraham Cas ae, « COMPLETE STEOM OUTFITS FOR ELECTRIC 
BAKER ROTARY PRESSURE BLOWERS. 


steel Boilers set with Jarvis Pat, Boiler Setting 
n COKE SCREENINCS for Fue} 
Amd Rotary -Pistom Pumps 
Catalogues and Prices on Application. Brook Sehenec tady Gas & Elect Ls ght Co., Schenectady 








SOLE MAKERS OF 





cA 
— 


pear asst & SIMS CO. ENGINES, 


g direc ) Dynamos, without Using Shafting 
SEND FOR C IRC t screens 





Gasholder Tanks & Gas Works Masonry Gomolete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P, WHITTIER, 70 Rush St., near Division Av., Brooklyn, WN. ¥. 
A Large _ Quantity of Cround Fire Brick For Sale Cheap. 


1891 DIRECTORY 1891 


OE ADEE IOAIN ae COMPANIES. 


Price, - _ B5.00. 


A. M. CALLENDER & co, No. 32 Pine Street, New York City. 
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Wood's fas Scrubbing and Enriching Apparatus. 


























































































































End anion. : ai ; Side Elevation. _ : an : ; 3 
The cheapest, simplest, and most effective apparatus for remov ing Tar and Ammonia, and enriching Gas, eve! 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illu 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enrich 
material. Where set up next after the Hydraulic main, this Serubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, City, : 


FORT WAYNE ELECTRIC CO. | . 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. } 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence. 





Automatically Regulating 


Arc Dynamos AND LAMPS. 3 








Main Office and Factory, Fort Wayne, In¢ : 


BRANCH OF FICES. 


Wood Dynamo. 


NEW YORK, - ° ” 115 Broadway. PITTSBURCH, PA., - - 533 Wood Street 
PHILADELPHIA, * - 907 Filbert Street. DALLAS, TEXAS, - - = McLeod Building 
CHICACO, - - - - 185 Dearborn Street. TORONTO, CANADA, * 138 King Street, West 
SAN FRANCISCO, ° 35 New Montgomery Street. MEXICO, F Adams’ Successors, ° City or Mexico. 


BUFFALO W.Y., = > * 228 Pearl Srteet. CUBA, Maicas & CO., ~ ° Havana. 
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GAS AND W ATER PIPES 


ENGINEERS. _GAS. AND WATER PIPES. 


eae tLe WARREN FOUNDRY AND MACHINE 00. 


and READING FOUNDRY CO., Ltd. 


Reading, Fa. 


Works at Phillipsburgh, N, Je 


New York Office, 160 Broadway. 


’ CAST IRON WATER aD GAS PIPE, 


ZES OF 








eclals—Flange Pipe, Valves and Hydrants 
Lamp Posts, HRetorts, etc, 


General Foundry and Machine Work. Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., ete. 
DHN FOX, Selling Agent. 160 Broadway, N.Y. i 








THE OHIO PIPE COMPANY, owesy. pRUMMOND, EMAUS PIPE FOUNDRY. 
BRANCH AND SPECIAL CASTINGS. 
Joists, Cellar Grates, Sash Weights, et om SPECIAL CASTINGS AND LAMP POSTS. ET aE oe 


| a ee ’ DONALDSON IRON COMPANY. | EMAUS, PA. 
(ast Iron Gas & Water Pipe coal one 
pe CASTIRON.GASEWATERIPIPOL im 
s-House Bench Castings, as, se Posta, } I nee Pipe y 

| | __ CAST IRON PIPE AND SPECIAL CASTINGS 

Office, Corbin Building, 192 Broadway, N, } FOR WATER AND GAS. 


GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Ohio. 


THE ADDYSTON PIPE AND STEEL COMPANY. 


CAST IRON CINCINNATI, OHIO. 








PIPE For MANUFACTURED ™ NATURAL GAS ™ WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 











JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


CONSULTINC AND CONSTRUCTING 


(as Engineer and Contractor, 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 











Contracts taken for all Appliances 
required at a Cas Works, 


ther for New Works or Extensions to Old Plants. 





JAMES R. SMEDBERG, 


Gras Einegeineer, 


213 Jefferson Ave., Peoria, IIl., 


furnish Plans, Specifications and Estimates for the Remod 
r or extension of Gas Works Also, Analytic K ts upon 
isiness condition and prospects of Gas Companies Ample 


es Will be given 





DURAND WOODMAN, Ph.D., 


Wy eee DIRECT CONNECTED 
Analytic and Technical \ ca = SLOW SPE! LWAY GENERATOR. | 


CHEMMIs'T. 


yses of Gas, Fuel and Gas Coals, Crude and Refined Petro- \ D t ) amos of equivalent 
Materials for Gas Puritication, Tar, Ammoniacal Liquors 
ther Bye-Products, Fire Clays, Deposits in Mains, Water 











steam Making, Boiler Scale, etc., ete. Expert work in con- i : ‘ seed ai eos our Engineers. 
n with “* Damages to adjacent water supplies and adjoin- ey . 
roperties.”” Experimenta! Investigations for Inventors 


‘27 Pearl Street (Husever Square), N. ¥- 
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: RETORTS AND KF IRE ‘BRIC K. RETORTS AND FIRE BRICK. RETORTS AND FIRE BRICK. 
JH, GAUTIER & COMPANY LACLEDE FIRE BRICK MFG.CO..,;§ MANHATTAN 
OORNER OF seca cs caailiad | FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX sTRFETs, Fire Brick, Gas Retorts,; RETORT WORKS 
oan wana eee ST. LOUIS STANDARD SEWER PIPE. | ADAM WEBER. 
eT ae Blast Furnace and Cupola Linings, every description of Fir 
Clay Material, Fire Clay Fine Linings. Ontmnes Tops | C LAY GAS RETORTS 
Clay Gas Retorts, Dry Milled and Crude Fire Clays, etc. 
. OFFICE AND DEPOT AND RETORT SETTINGS 
Gas House Tiles, — s01, 90s, ana 905 Pine Street, FIRE BRICKS, TILES, ETC., 
Fire Bricks, Etc. Etc. Pn See Office and Works, 16th Street and Avenue C., N 
Ground Clay, Fire Brick and ESTABLISHED IN 1845. 


Fire Sand in Barrels, 


H. GAUTIER, Prest CHAS. E. GAUTIER, Sec. & Treas 


B. KREISCHER & SONS, 
HAS. E. GREGORY, V.-Prest DAVID R. DALY Gen'l Mang’: 


= . OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


BROOKLYN 


Clay Retort & Fire Brick Works Gas Fetorts, 


(EDWARD D. WHITE & CO.) 
Nanuinc(as House and omer tie. = TILES, FIRE BRICK. 
/AN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N.¥. | AND EVERYTHING IN THE FIRE CLAY LINE. 











Works, ESTABLISHED 156¢.—— Office, Rooms 19 & 20, Lewis Block 


LOCKPORT STATION, PA. JAMES GARDNER, JR.., PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiGTnTIAM GARDNER o& SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 
H. A. NORTIN, No. 92 WATER STREET, BOSTON, MASS., Agent for the New =. States. 


HENRY MAURER & SOX,  Parker-Rugsell omer A 


(ESTABLISHED 18 BALTIMORE 








EXCELSIOR FIRE BRICK & CLAY ad d Mf C 

RETORT WORKS “ining and Mfg. Go., peTORT & FIREBRICK CO. 
WORKS, Perth Amboy, N. J. Mermod-Jaccard Bldg., Rooms 307 & 308, manueacveny a2 

OFFICE, 418 to 422 East 23d St., N. Y. Broadway & Locust St., St. Louis. Mo. 


LOCUST POINT BALTIMORE, MD. 

Clay Gas Retorts, PROPRIETORS OF THE 

BENCH SETTINGS, OAKHILL GAS RETORT & FIRE BRICK W'KS 
Fire Brick, Tiles, Ete. Jur immense establishment is now employed almost entirely in Clay Retorts, Blocks & Tiles 





the manufacture of 
. + 
eee IMPROVED RETORT CEMENT. - Materials for Gas Companies FIRE BRICK, FIRE CLAY, 
und evpeins, This cement is mixed ready for use.” Economie | ye have sudueu 8n@ Dettecteg oan eure the stromgon AND FIRE CEMENT. 
—_ . heats of the furnace, and the abrasion of feeding and emptying 
In Casks. R00 Tb = NY , : er pound We have the exclusive Agency for the West of the celebrated | Red and Buff Ornamental Tiles and Chin 
dh) Ths . B , D d 

io r 10 0 100 Ibe Kloenne-Bredel Full Depth and et poy No ay = neta ay 

C. lL. GHROULD & CO Semi-Recuperator Benches, 12x123x23 and 16x10x2. 
5 & 7 Skillman St., Brooklyn, N. Y. seealgennhercci eipeonsie WALDO BROS., 88 WATER ST., BOSTON, MASS 


Our Own Styles Semi-Recuperator Furnaces | 


Western Agt., H. T. GEROULD, Jeffersonville, Ind. for the use of Coal Gr Coke as fuel. Role Agents the New Engiand &tatea. 








Boston Fire Brick Works “: Gas Retorts and Setting: 


Under the Personal Supervision of IMR. GHO. CC. HICES iate of Chicago. 
Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burner: 


Send for Circulars and Prices to 


FISKE, COLEMAN & CO., Managers, No. 62 Congress Street. Boston, Mass 
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PRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 
Gas Apparatus. 


Main Office, 118 Farwell Avenue, Milwaukee, Wi:. 


New York Office, 22 Beaver Street, 





Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, ete. 


LAMP POSTS 


A Specialty. 





FLEMML IN G’S 
Generator Gas Furnace 











| ‘The Miner Street Lamps. 








iS 2fHice and Salesroom, 
Jacob G. Miner, 40 f 42 COLLEGE PLACE, - - N. Y. CITY. 
No. 823 Eagle Ave., New York, N. Y. mek ae 











Ges The American Gas Engineer 
= caer ese | and Superintendent's Handbook. 














KS ; ahove. or D. 0. FLEMMING tereey City. N I | By WIV. WIC TONER 
AMERICAN | 
ef f A S Li GHT JOU R N. A’ L| | 3SO Passes, F*ull Gilt Morccco. EFPrice. £3.00. 





$3.00 per Annum. 


A.M. CALLENDER &2CO., |@ Mi. CALLLENDER & GO., 32 Pine St.. N. Y. 


32 Plime Street, N. Y. 





<> 
Shit me 
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DAVIS & FARNUM MFG. CO.. 


WALIJSPEAARNS, mimemeieenientiaath 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass BOSTON OFFICE, Roon lean Building, 8 Oliver Str 





TUBULAR, PIPE, 


AND 


SINUOUS FRICTION 


LOMUELSEr' 


SINGLE, DOUBLE, 


AND 


TRIPLE LIFT 


Easiolders. 


es 0 af 


OF ANY CAPACITY. See - _ a ie See << OF ALL SIZES. 





IRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 





Established i18s861. Imcorporated i18s8si. 


KERR MURRAY MFG. CO.. 


FORT WAYNE, IND. 





Those who are in need of 


Holders or (as Works Apparatus of any [leseription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN ESTIMATE FROM US 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


Baattiziatos. Flsatwss re pen iBoetroehe Fuarnxnishect o78 A&A. Pmlicatiorn. 
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BARTLETT. HAYWARD &CO. 


Baltimore, RAd. 














trip.’ Double, & Single-Lif PURIFIERS. 
GASHOLDERS. CONDENSERS 
(ri Holder Tanks. Scrubbers. 
ee BENGH CASTINGS. 
Cirders. OL STORAGE TANKS. 
BEAMS. —— 2 ae Boilers. 


The Wilkinson t Water Gas Pescciie. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed amid Con structed. 


‘Pascal Tron Works. estasuisneo T)olaware [ron Works. 


| MORRIS, TASKER & CO., 


INCORPORATED / 
OFFICE, 224 SOUTH THIRD STREET, . ra PA. = § 


. we © ae + i 
> ea 








Gas, water ce Sugar works 


Bench Castings. Iron Roofs. 


Condensers. Street Stops, 


Serubbers. Valves, etc. 





Purifiers. Stand-Pipes. 


Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, een | Triple- -Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittingc 


Plans, Specifications and Estimates for all kinds of Ma 1! ry 7) application. 
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Foundries & Works, a 
MILLVILLE, FLORENCE Pr 8, 
and CAMDEN. N. J & & e9g initiate 


400 Chestnut St., PHILADEPHIA, PA. 


MANUFACTURERS OF 





SINGLE, DOUBLE, AND TRIPLE LIFTS, Wir 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS 
Sorublers. 


BHNCH WOR EK. 


WANA 
/\/ i 


“KS 
Pas 
7 
Be 


lron Floors and Roofs, Plate Girders. 


JN 


Heavy Loam Castings. 


WAU AVAN 


A 


p< 
es 
ee 
SNS 
‘ere 
le 


HYDRAULIC WORK. 


a/\/\/ 
ie q iN 
y/ 


Lamp Posts, Valves, Etc. 


ISBELL-PORTER COMPANY. 








G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy 
ENGINEERS AND CONTRACTORS FOR THE 
a . 
onstruction and Extension of fas Works. 
Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 


Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHLL-PORTEHR COMPANY, 


No. 245 Broadway, New York City. 





Pes 
pee | 
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AS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 


VY, 20th & lst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


. — CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Ironwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 
Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


auton Foundry C0, 


§ FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 





PURIFIERS, CONDENSERS, 
Bench Work 


PATENTS. 


Gas Works Apparatus, 


H. RANSHAW, Preat A& Mangr Asst. Mangr R. J. TARVIN, Sec. & Treas 


STACEY ME"*G&. CO., 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE a wreten beaemnnen 


And all kinds of Wr ug rht and Cast Iron W l | é ction of Coal and Oil Gas Works 


Rolling Mill Machinery and Hi ( ings a Saeekiey. 


Foundry Wrousht Iron Works: 
83, 35, 37 & 39 Mill Street. 1G, 18, 20, 22, 24 & 26 Ramsey Street: 
, 


Cincinnati, Ohio. 


182. DEILY & FOWLER, 14] 


Iaurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


GASHOLDERS, 





Single and Telescopic. 
EXoldecers Biwilt 1885S to 1890, Inclusive 

Omaha, Neb. Port Chester, N. ¥ I ny. Pa (t Central Gas Lt. Co., New 
Ftrcnay a Pa. (2d New Rochelle, N. ¥ t Vernon. N. } Yor t i 

Long Island City, N. ¥ Salem, N. J 
a Ga. Omaha, Neb. (2d N.H } <vil renn 

York, Pa Lynn, Mass. (2 2 t vn, Pa 
Chester. Pa Little Rock, Ark } Me \ ia, B. ¢ 
Hazleton, Pa a Irvington, N. Y ‘ ' ’ BR « 
Stateo Island, » South Bost Mas N irlot e, Va. 
pe lg N . Rye, N. ¥ \ ~ ‘ I So. Fr , Muss. 
Clinton, Mass. (Lan. Mills) Woodstock, Or , 1 rD. \ ket. R. I 
Chattanooga, Ten 0 Malden, Mass ‘ ort. R. | Cal 
Galveston, Texas. (3d.) Staten Island, N \ ‘ rist n. } Pit Mauss. (2d 
Fort Plain, N. Y. Woodstock, Ont Pa i ga, Tenn. (2d) 
Brunswick, Ga Malden, Mass ( 





GREENOUGH’S 


“DIGEST OF GAS LAW.” 


FPrice, 85.00. 


FRANKLIN H. HOUGH 
Solicitor of American & Foreign Patents 


925 F. ST., WASHINGTON, D.C 
sa valuable and important work, a copy 








(NEAR U.S. PATENT OFF ; 
: ould be in the possession of every gaz 
SPECIALS. LAMP POSTS, Personal attention given to the prepara mpany in the country, whether large or small. 
of applications for Letters Patent. All busines s. As a book of reference it will be found invaluable. 
& C RU BEB BEB es FR. Ss 9 Patent Office attended t moderate fees. NO Ageney in nly work of the kind which has ever 
the United States } possesses oupe rior facilities },, published in this country, and is most com- 
Iron Roofs and Floors. for obtaining Patents, or f rtaiy " andsomely bound. Orders may be sent to 
Dp eS Ser a ability of inventions. Copies of patents furni 
ne ce ee ae CNT | cnet, Cameuadnns solicited. A. 1. CALLENDER & CO., 32 Pine St.. N.Y. 
eS. ———_—_—_—___— = 
No. 32 Pime Street, - - - New a Cate. 
ENGINEER AND CONTRACTOR |! 
al ERECTION AND EXTENSION OF 


_§ GAS, WATER, AND ELECTRIC LIGHT WORKS. 


4 orrespondence with Gas Companies contemplating extending or Improving heir Plants respectfully invited. 


Plans and Estimates Furnished. 






























a 


= a ms 
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_& AS COALS. CANNEL COALS. GAS ENRICHE KS. 


























sweeess PERKINS & CO. om [E 
a> 
228 & 229 Produce Haxchange, New Yor . * 
Cablo Address, ‘‘ PERKINS, NEW YORK.” Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company's 


OCEAN MINE YOUGHIOGHENY GAS COAL. § - 


2a. WW. ts. BOOTT, Prent. M. HL. TAYLOR, Vice-Prest. \ 


This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and pro _ 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 1 


FPOoOIN Ts OF SHIPMENT, 
Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. B. 
ST. CEORCE, STATEN ISLAND, N. Y. HARBOR. 


wee eee 


Also, Shippers of the following well-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 

Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Com} 
in Thirty-five different States, and to some of the largest Gas Com panies in Ni 
J 

GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 
Single carloads or more delivered at any required point in the United States and Canada. Cargo shipment . 
NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. ae 

Particulars as to prices, ete., furnished 


Upon appl licati to the abovy iddress E 





JAMES & WIL IAM W OOD, CAESAR BROS. 
Gas and Cannel Goal Contractors, — AMELE ) 


No. 40 St. Enoch Sq., Glasgow No. 2 Talbot Court, London. Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the I> I ~ Ls -— M 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 








Enameled Iron Plates in Colors, 31! 
Patent Enameled Letters 
and Numbers. 


ars, Can guarantee D 


Unegualed as Gas Enrichers. AND SAMPLES FURNERED O8 APPLICATION 
Analyses, prices, and all furtber information furnished on application to Die ® Salesraoms. 11 Park Row. ! : 


Agency for U.S., Room 70, Nos. 2 & 4Stone St. N.Y. City. **“ 
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COKE CRUSHERS. GAS COALS. ss GAS COALS. 


The Despard Gas Coal Co, td = I 
: eS ee PENN GAS COAL co. 


a 











AND MANUFACTURERS OF 


re ano | OU Carefully Screened & revered for Gas Purposes 


WLLARVES, Locust Point, Baltimore, Md. 
ICE, 44 South Street, Baltimore, Md 


ee _---—- —- 





FL & HICKS, 2 po » BANGS & HORTON, Their Property is located in the Youghiogheny Coal ear seein and Penn Stations on the 
uiway, N.Y. ) ee a f 60 Congress St., Boston. | Pennsy lvania Railroa i, and ¢ t 1logheny River, 
cr | Principal Ptice : - 
COXE BROS. &CO. | Eacadce : 
Cross Creek, Sugar Loaf & Beaver Meadow 209 SOUTH THIRD STRE cE'T’, PHILA., PA. ~ 


Lehigh Coals. 


Ceneral Office, 143 Liberty St., New York, 


Points of Shiprmeonmt: 


oston, 70 Kilby Street ; Phila., 420 Walnut Street ; | Pennsylvania Railroad Pier Gr ich Wharves, Delaware * 
“The Rookery’’; Buffalo, Coal and Iron Exchange; 2 ix ‘ : mee Ty <a? & = ) 7 
Milwaukee, 91 Michigan Street. River: Pier No 1 ‘Lower &S south Amboy, N. J. a 





BE. BSB. BUY, Gen’l] Agent 





Chesapeake & Ohio Railv ay Coal Agency, zh) 
Superior Kanawha Gas Coals, Cannelton Cannel, ) 


Also, SPLINT AN > ae Be ADA COALS 
From the Kanawha and New River Regio f the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No.  Seeten Room 217) New York City 





) H. MCCULLO 1. C, ADAMS, Sec. 


THE WESTMORELAND COAL 60. 1 


Charte. 





Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 


Call's Adjustable Coke Grasher 

















SIMPLE, STRONG, AND DURABLE. POINTS OF SEIIYP MENT: 53 
0. M, Keller, sec. & Supt. Gas Lt.& Coke Co. Columbus, Ind. PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. , 
Correspondence Solicited. WATKINS SENE CA T \KE WN Y 
7 . . ; 
+? . ~ ° + ae 
Electric Light Primer. Since the commencement of operations by this Company its well-known 4 
By CHARLES L. LEVEY. Coal has been jargel) used °) the Gas C panies of New England and the 
«and comprehensive Digest of all e most important “4 y . \ ‘ter j a, : h . v1 gy Loney \ 
nnected tyr niger ine’ Dyau and Electric Mid lle States, an d ts cnar: er is esta iS Navin no —— rior in gas- 


ith Precautions for Safety, etc 
Price, 50 cents. 


4. Ml, CALLENDER & 00., 32 Pine St., N.Z cats sat Office, 224 South 3d St.. ehila.. Pa . 


giving enti and in freedom fror hur and other im purities. 











THE CLERK GAS ENGINE Co., 5) 
° Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 





WM. W. GOODWIN, Prest. E. STEIN, Sex 
The utility and convenience of the Gas Engine being no longer an open question, it only remains now for . 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
ufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
unt of power for the least money (both in first cost and expense of ite Sa of sny engine made. In support of 
claim we refer to the test of the Gas Engines made under the direction of the Aiesican Institute of New York 
in December, 1885, and heretofore published in these columns. These engines are espe lally adapted for continuous 


running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time. 
Made In Sizes of 5 10, 15' 20. and.25 Horse Power. Ali Enaines Guaranteed for One Year, 
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JOHN J. GRIFFIN & CO., 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 











fe Se NY 52 Dey St., NEW YORK. 75 N. Clinton St., «fren. x. PERSONS, Mangr.. CHICAGO. r 
i : 5 ‘ . \ MANUFACTURERS OF ms 
@sae) METERS FOR MEASURING GAS 
\ aa In ANY VOLUME. 

Se” Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS 
Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. ° 
Estimates Cheerfully Furnished. A 








NATHANIEL TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF ‘e 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 








ii Gin Sibenens. Pressure and Vacuum Gauges. Ge 
sn hethiee ter omaomrton, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
ane aed to Turnish reli “* Patent Cluster Lanterns for Street Illumination RI 
F 
CHARLES E. DICKEY JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. , 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 





CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 


“Success” and “Perfect” Gas Stoves. 


A. HAR J. A. HARRIS. 
iii mii eat 184095. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Philadelphia. 


| | Manufacturers of Wet and ry fas Meters. 


STATION METERS, METER PROVERS, 


EXPHRIMENTAL mBEBETEBERS, SHOW OR GLAZED METHBS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 








PROMPT ASTENTION GIVEN TO ALL ORDERS METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED /}UF 
SiATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 








Ul 
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GAS METERS. G. AS METERS. 


Jov. g, s8gt. 














GAS METERS. 





£0. J. MCGOURKEY, Prest. WM. H. McFADDEN, Vice-Prest. (Phila. WM. N. MILSTED WM. H. DOWN, Sec. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


W AND DRY GAS METERS. PRESSURE REGISTERS METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTER PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES I -ERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS AMMONIA TEST METERS. 


GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS BAR & JET PHOTOMETERS. 


IManmnufactories: | GSAS STOV ESS. A.goncices: 

=e S , 19 “STANDARD ” A RGAND BI RN ERS 177 Elm Street, Cincinnati. 
(2 West 22d St., N. Y. SUGG’S “S 7 i ides iain ’ 244 & 246 N. Wells Street, Chic ; 
: : | SUGG’s ILLUMINATING POWER METER, ssh ieeaeek diene Meese ae aaae 


Arch & 22d Sts , Phila. Wet Meters, with Lizar’s **Invariable Measuring*®’ Drum. 222 Sutter Street, San Francisco. 





_ 


EAE LMME «& MeilLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS. STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workme: 


£ : docaiaemdaibi aan piaeiis 


D. MCDONALD & CO., 
GAS METER MANUFACTURERS. 


(Hstablished 1854. 


51 Lancaster St.. Albany,N. Y. 34& 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC. 


repairing meters of all makers. 








We use only the very best materials, and employ the most skilled labor, and by our long experi | personal supervision of every deta 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Met fi our establishment will bear the Sts 


Inspector’s BapGE, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Cor é pon applicatior 








Other people have found s to 
/ 
ss their advantag 


We'll be glad to serve 





STATION METERS. 
{[ETER PROVERS. 

CONSUMERWS’ METERS 

REPAIRING. 
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W. WALLACE GOODWIN, Pre Vice-President WM. E. STEES 


THE GOODWIN GAS STOVE AAD METER COMPANY 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N. Y. 44 & 46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Bos 


SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 


The Most Economical, Efficient, and 
Durable Gas Stove Made. 


Stove Ove Brower 
31 inches high 6 inches hig nches high 


17 inches wide l ches wide nches wide 


This Stove has three Boiling Burners in the Top or Hot Plate, an 
single Oven Burner 


The consumption of 


J 


ubie feet per hour, at 1$ inc 
pressure with all burners 
Three-eighth inch supply pipe should be used when the pressure is 


inches or over 


ALL FITTINGS ARE NICKEL PLATED 


Catalogue showing Styles and Prices sent free on application 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 


Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet. 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 


Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTIO), 


FOR ALL PURPOSES RELATING TO GAS. 


GOODWIN’'S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 


Special attention to Repairs cf Meters and all Apparatus connected with the busi: -; All work guara: 
rstclass in every particular. Orders filled promptly. 
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